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By P ESSEX-LOPRESTI 

SWIGICAI. SrEClALlST, 22$ PARACHUTE FIELD AMBULANCE 


The many popular beliefs about the dangers of 
parachuting are gratifying to the men who parachute, 
but they are a poor compliment to the devoted band 
of men who have made it almost foolproof Para- 
chutmg to-day, although one of the greatest thrills 
m hfe, IS almost as safe as crossing a crowded 
street, and safer than playing Army football 

It IS the purpose of dus paper to examine 
the hazards of parachuung, employing the data 
provided by 20,000 jumps by men of the 
Sixth Airborne Division between January and 
November, 1944 All these descents were made 
by trained parachutists who had received their 
“ wings ” after completmg their eight traimng 
jumps 

Until now the hterature on parachuting 
mjunes is mainly Amencan and covers the train- 
ing penod only Tobm et al (1941) give the 
mjury rate at the Parachute Training School, 

Fort Benmng, m 1941 as 2 4 per cent, with a 
hospital admission rate of 0 7 per cent (25 per 
cent of injuries) The men were tramed to land 
with feet apart, and 19 pet cent of injuries were 
fractures, all but 3 of the 25 bemg of the lower 
hmb In June, 1943, the Amencans adopted the 
Bnnsh “ feet and taees together ” landing, and 
their casualty rate from all traimng causes fell 
from approximately 9 per cent to 3 5 per cent 
the parachutmg mjury rate is not stated (Lord 
and Courts, 1944) These figures include those 
whose injury caused the man to lose one day or 
more from duty, and for this reason the figures 
are not comparable with ours 

During training every man is taught the safety 
precautions which are taken on his behalf and the 
rules he must observe to ensure his own safe descent 
It IS astonishing how careless the parachutist becomes 
after he leaves the parachute school perhaps it is 
due to his confidence m his equipment, but there is 
no doubt that the majority of mjunes are his own 
fault and could have been prevented 

THE STATICHUTE 

Before the vanous causes of mjury durmg descent 
can be appreciated it is necessary to understand the 
statichute and its mechamsm 86 sq yd of silk or 
nylon, fonmng a canopy 28 ft m diameter, and 
28 nggmg hnes attached to the harness are packed 
m a bag on the man’s back {Figs i, 2) The bag 
IS attached to the plane via a strong webbmg belt, 
VOL XXXIV — ^NO 133 


the stauc hne During the imtial free drop following 
the jump the static line is pulled out to allow the 
parachutist to get clear of the plane and shpstream 
His further fall pulls out first the rigging hnes and 
then the canopy from the bag, which is ultimately 





1, 2 — ^The stauchute and harness Note the static line in the 
parachutist s left hand (New York Times ) 


left traihng behmd the plane As the canopy fills 
with air (1 e , develops) the free fall of the para- 
chutist IS slowed and he floats to earth at approxi- 
mately 14 ft per second Durmg the descent air 
has to escape from the canopy, and a vent, 22 m m 
diameter, is provided at the top, which prevents the 
air spillmg out under the penphery, first one side 
and then the other, and thereby causing the man to 
oscillate Oscillation is dangerous, because the 
groimd may be reached at any stage m the swing, 
and control of the landmg position of the body 
therefore impossible (Fig 3) The nggmg hnes 
are attached at their lower ends to a comfortable 
webbmg harness which is designed to be removed 
qmckly on landmg to prevent &e parachutist bemg 
dragged m a wmd and to enable him to be ready at 
once to deal with any other dangers which may 
confront him m enemy temtory 
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THE DESCENT 

Injuries occur during three phases of the descent, 
and the following description will lay special em- 
phasis on the dangers of each stage The three 
phases are (i) The exit from the plane , (2) The 
development of the parachute , (3) The landing 
I The Hazards of the Exit — There are two 
routes of exit for the parachutist, depending on the 
type of plane in use (a) The door exit from the side 
of the fuselage , and (b) The hole in the floor, the 
size of which varies with the parucular aircraft 



a The Door Exit — The leading man stands in 
the door with his static hne passing to the runner or 
‘ strong point ’ on the opposite side of the plane, 
and the remainder of the ‘ stick ’ are hned up behind 
him {Fig 4) Each man gmdes the attachment 
of his static hne along the runner as he moves back 
to the door and then, dropping it behind him, turns 
and jumps out as close behind his predecessor as 
he can If the static hne is not held correctly in 
the left hand it is possible for it to shde up in front 
of the left arm on its way from the parachute pack 
to the runner In this case, as the man jumps, the 
hne flings his arm into extreme abduction and 
external rotation and usually dislocates the shoulder- 
joint, or causes a severe sprain with bruising of the 
upper arm {Fig 5) 

It will be obvious that, as the man drops, his 
static hne wiU whip down the rear hntel of the door 
to the lower corner, but sometimes as it goes it wrU 




Fig 5 — Door-jump with the static hne caught in 
front of the arm 
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THE HAZARDS 

flick like a snake, and the wise parachutist will 
watch for this out of the corner of his eye as he 
follows and avoid tripping over it If he does trip 
he may somersault 

b The Floor Exit —With the small aperture the 
exit is made seated, the hands being used to push 
off from the edge while the body is thrown mto a 
position of rigid “ attenuon ” with the neck braced 
back Successive jumpers swmg into the aperture 
and push off as qmckly as possible {Ftg 6) The 
ynain nsk IS due to failure to hyperextend the neck, 
so that the body tilts forward and the chm, nose, or 
forehead strikes the opposite side of the aperture 
{Fig 7) At the traimng school this mishap is 
called “ nngmg the bell ” and costs its victim a 
round of drinks Once agam the weaving static 
lin e of one’s predecessor must be watched as the 
swmg mto the hole is made, especially by men 
jumpmg from aft 

The larger apertures enable the men to approach 
stooping or crouching and to jump out as they 
reach the edge {Figs 8-10) 

2 The Hazards of Parachute Development 
— ^The rigging hnes are pulled out in two bands 
rising from the shoulders of the harness The 
steady opemng of the canopy is felt by the jumper 
as a smooth and powerful pull, and all at once he 
finds himself swmging gently, apparently stationary 
above the country side {Figs 11-14) 

Most of the accidents in this stage are the result 
of a faulty exit from the plane, which has caused 
the man to somersault or twist Somersaulting 
brings no parucular added danger provided a good 


— — ( 



Fig 6— a good jump position going through the 
small aperture {Picture Pott ) 


jump position is maintained, with legs together 
and arms well tucked in, for the somersault is then 
made clear of the riggmg hnes But in the shp- 
stream this is easier said than done, for the rush of 
wind seems determined to force the legs apart, and 
many a man has found himself swingmg gently 


OF PARACHUTING 

with one foot caught m the rigging hnes and the 
countryside apparently above him There is always 
time during the descent to disentangle oneself, 
and It IS seldom that a landing is made upside down 



Lord and Coutts (1944) report a case of tear of the 
penneum from a rigging hne which passed between 
the man’s legs as he somersaulted With the 
Amencan ’chute the canopy opens first and the free 
fall of the parachutist is arrested with a jerk, and 
this injury has not been seen from similar accidents 
over here 

In the course of these aerobatics a sharp flick 
from the silk rigging hnes can produce a burn of 
the face, arm, or leg 

Twists in the rigging hnes are only dangerous 
m so far as they cause the parachutist to concentrate 
on kicking himself out of them he fails to watch 
the ground and looks hke a starfish as he lands 

3 The Hazards of Landing — During traimng 
a man loses aU anxiety in the exhilaration following 
the opemng of his ’chute, and the landing is a minor, 
mevitable incident after the awe-inspinng leap 
But It IS on landing that most injuries occur, and the 
expenenced jumper has discovered that his ’chute 
always opens, and hence the euphoria accompanymg 
the glorious sense of isolation while floating down 
is tempered by an anticipation of the techmcal 
difficulnes of meeting the ground This, durmg 
the last 50 ft , rushes up at an ever-mcreasmg speed, 
and apparently at an angle because of horizontal 
dnft Qmck thinkmg and deterrmned effort are 
necessary to make a correct and safe landin g The 
landing position of the body is relaxed, with 

Head well forward, shoulders round. 

Elbows m, and watch the groimd {Fig 15 ) 

And the Enghsh traimng leitmotiv — “ feet and 
knees together ” — is more difficult than it sounds. 
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Fig 8 —Watching for the green light over the large 
aperture (.Picture Post ) 
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Fig 9 Fig 11 

Figs 9-1 i — T he bunny hop exit with the medium floor aperture (^ir Ministry photos) 


for the mstincave but dangerous reaction is to 
spread the legs and throw out an arm to ‘ save ’ 
oneself {Ftgs i6j 17) 

The correct landing procedure is to take the 
imtial strain on both legs mutually splmted with 
the toes pointmg across the hne of drift, and to 
allow oneself to roll successively on to the outer side 
of the leg, thigh, buttocks, and opposite shoulder 
It does not matter whether a man is drifting 


backwards or sideways, this method can be adapted 
to give him a safe landing, but he must avoid doing 
a pitch-forward landing, meeting the ground suc- 
cessively with toes, knees, elbow, and face twisting 
slightly in the harness will prevent this 

Among the other hazards of landing are — 
a Oscillation — ^The importance of preventing 
this to enable a man to adjust his landing techmque 
to the circumstances wiU now be appreciated, and 
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his own equipment near him at the end of a rope 
(the advantage of this at mght is obvious), the weight 
of the bag (up to 80-90 lb ) steadies him in descent 
and helps to prevent oscillation The kitbag 
reaches the ground about one second ahead of the 
man, and the sudden reduction of one-third of the 



Fig 15 — A good parachuting position (N’cto York Timet ) 


parachute’s load causes it to “ breathe,” and most 
men state that their landings are much less heavy 

The kitbag has, however, its snags It is 
clumsy and awkward in the aircraft, and it increases 
the overall time needed by a stick to leave the 
plane, which means that they are more spread out 
on the ground It is one more gadget for the man 
to worry about, and released suddenly it may break 
away from its upper attachment to the harness and 
hurt somebody below — the shower of 8o-lb kitbags 
dunng a big exercise is quite terrifying to those 
already on the ground 

THE COLLECTION OF CLINICAL 
AND STATISTICAL DATA 

The safety regulanons for pracuce descents 
demand the presence of a safety officer, with velo- 
meter, and a medical officer and ambulance on the 



Fig 16 — Landing a stage m the roll The man behind 

will make a bad * ballet dance * landing (Kej^sione) 


dropping zone whenever parachutists are dropped 
The medical officer is responsible for the treatment 
of casualties and for recording the following details 
of the exercise the wind-speed, visibihty, type of 
aircraft, number of parachutists dropped, and a 
hst of the casualties with their age, weight, diagnosis. 



and disposal He is also asked to classify the 
casualties into those which, in his opinion, would or 
would not be able to carry on in a fighting capaaty 
This method of collecting data allows a certain 
number of fallacies in interpretation and inaccuracies 
to appear in the figures, and it will be as well to 
examine these first — 
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THE HAZARDS OF PARACHUTING 


1 The total number of parachute descents was 
in fact greater than that recorded because returns 
of drops with no casualnes were not always made 
The number is unhkely to exceed 200-300 and 
would have the effect of reducing the casualty rates 

2 Some minor casualties “ shpped 
the net ” and were not recorded on 
the field I have traced 61 of these 
and they are included except in the 
graphs 

3 The ability to carry on fighting 
was a personal estimate made immedi- 
ately after the drop by a number of 
different doctors These were all para- 
chutists themselves and knew what 
degree of fitness was reqmred, and 
subsequent battle experience has con- 
vinced me that their assessment was 
accurate 

4 Precise diagnosis was not always 
possible on the field and was usually 
made later as the acute condition began 
to setde down The table of injuries 
{Table I) tends to be regional, and 
the details are discussed m the chmcal 
section of the paper 


personal observation I have no doubt that gustmg 
IS the dangerous factor, by causing near-ground 
oscillation 

The fewest casualties occurred with balloon 
drops (i I per cent), probably because these drops 

Table //—Casualty Rate by Type of Drop and Wind-speed 


Type of Drop 

Wind-speed in m p h 

Total 

Per- 

centage 

Casualty 

Rate 

0-5 

1 6-10 

Ii-is 

16-20 1 

Baleoon 

No of drops 
Casualties 

1 

298 

2 1 

! 

61 

3 ^ 

1 1 

4 SI 

4 : 

— ' 

\ j 

810 

9 

I I 

Aircraft 

„ , fNo of drops 
Uay ■(Casualties 
, , , , /No of drops 
■/Casualties 

4748 

82 

2060 

23 , 

8593 

152 

S6 

7 

4087 

83 

20 

403 

20 

17,831 1 

337 1 

2136 

30 

I 9 

I 4 

Total 

No of drops 
Casualnes 

Add 61 casualti 

Total casualties 

7106 

107 

les found 

8710 

162 

in Rehab 

4558 

87 

ihtation C 

403 

I 20 

Centre 

20 777 
376 

61 

437 


Percentage Casualty 
Rate 

I 5 ! 

I 86 

i 

I 9 

4 9 


2 I 


GENERAL STATISTICS 

I The overall casualty-rate for T-QTIll descents 
was 2 I per cent (437 casualties), of which only 
o 5 per cent were sufficiently seriously incapacitated 
to prevent them from carrying on fighting (24 per 
cent of mjuries) {Tables //, III) 


Table I — Classification of Injuries 


Injxjry 


I Percentage Percentage 
No I OF OF Total 

I Injuries [ Drops 


Concussion 

Strains 

AnKle 71 

Knee 39 

Sup tibio fibular joint 7 

Shoulder region 28 

Erector spins 16 

Miscellaneous 20 

Dislocations 
Shoulder-joint Left 13 


Right 5 
Actomio-clavicular joint 8 
Fractures 

Ankle 12 

Tibia and fibular shaft 8 
Metatarsals 3 

Skull '^cervical spine 3 
Humerus 3 

Elbow region 2 

Lumbar spine and pelvis 2 
Clavicle I 

Mandible i 

Scaphoid I 

2nd nb i 

Fingers (cuts bruises, rope 
bums, etc ) 

Bruises 

Miscellaneous 


Total 


90 1 

20 6 } 

0 43 

181 

41 0 

0 89 

j 

! 

5 9 

0 12 

37 

1 

r 

85 

0 18 

i 

1 

3 4 

0 07 

' 80 

18 7 

0 38 

8 

1 8 

0 04 

1 437 

999 

1 


2 Wind speed and type of drop {Table II) 
These figures had to be calculated on the incomplete 
total of casualties (376) and are therefore shghtly 
low It will be seen that wind speed above 15 m p h 
increases the casualty rate rapidly {Fig 18) From 



Wind speed in m p h 

Fig 18 — Effect of wind speed on injury rate 


were all made m good weather conditions [the 
maximum wind-speed was 12 m p h in the senes 
Aircraft drops by day caused more casualnes (19 
per cent) than those by mght (i 4 per cent) This 
IS the reverse of what was expected, and is explained 


Table III — Severity of Injury 
(E stimate made on Dropping Zone) 


1 

Assessment of 1 

OF Injury* 

1 

No 1 
Assessed 

Propor- 

tion 

Adjusted 

TO 

Actual 
No OF 
Cases j 

1 

Per- 

CEOTAGE ! 
OF 

Injuries 

Per- 

centage 

OF 

Total 

Drops 

A Man could carry on 
B Man could not carry 
on 

320 

100 

333 

104 1 

76 

24 1 

99 5 

0 5 

Total 

420 1 

437 

100 

100 


£ * Injury not senously preventing a man from carrying on in a 
ngnimg capacity B, Injury incapacitating a man and preventing 
him from continuing to fight ^ 
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partly by the good weather conditions, and partly by 
the inabihty of the parachutist to see the ground his 
landing position is not spoiled by a last-minute 
tensing 


3 Weight The chart (Fig 19) showing the 
relative frequency of weight in two battahons and 
the casualty rate in each weight demonstrates that 
more casualties occur in the heavier weights 










IK 


lK|iMry ftribctt**)! 


iM 

ttv Ib5 


*ei(. 


Fig 19 — Effect of weight on injury rate 


Table IV — Casualty Rates on Large Exercises (Over 1000 Descents) 


No OF 
Descents 

Day/ 

Night 

Wind-speed 
IN MPH 

No OF i 
Casualties j 

1 

No OF 
Type “ B 

Percentage 

Casualty 

Rate 

Percentage 

Incapacity 

Rate 

1178 ' 

Day 1 

1 j 

i 15 

1 

20 

9 1 

1 

1 3 7 * 

0 77 

1545 

Day 1 

0 

25 

9 

I 6 ! 

0 58 

4500 

1 Day 

8-11 1 


7 

093 

0 15 

1800 

Night 

0 1 

1 

7 

I 0 

0 38 

9023 

1 

105 

32 

I 2 

0 35 


Table V — Injuries Occurring in First Airborne Division (April, 
1942, to January, 1943) 



No OF 
Jumps 

Contu- 
sions AND 
Sprains 

j Fractures 

1 

CONCUS- 1 
SION 1 

Fatal 

Total 

Aircraft jumps 

9203 

270 1 

(2 9 per 1 
cent) 

56 ! 

(0 6 per 1 
cent) 

48 

(0 5 per 
cent) 

7 ^ 

(0 08 per 1 
cent) 

381 

(4 I per 
cent) 

Balloon jumps 

1 

1 

1493 

25 

(I 7 per 1 
cent) 

7 

(0 5 per 
cent) 

4 i 

(03 per 
cent) 

1 

36 

(2 4 per 
cent) 

Totals j 

10,696 

i 295 

1 (2 8 per 

cent) 

i 

63 

(0 6 per 
cent) 

(0 5 per 
cent) 

1 7 

1 (0 065 per 
cent) 

417 

(3 7 per 
cent) 


Distribution of Fractures — 


Base of skull 

I 

Spine 


7 

Femur 

I 

Nose 

6 

Cervical 

1 


Patella 

2 

Clavicle 

6 

Dorsal 

I 

1 

Tibia and fibula 

I 

Acromion 

6 

Lumbar 

2 


Ankle 

20 

Humerus 

6 

Coccyx 

2 


Potts 7 


Scaphoid 

I 

Crush 

1 


Malleolus 3 


Bennett s 

I 

Ribs 


1 

Not speci- 10 




Pelvis 


2 

fied 
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4 Large exercise casualty rates {Table IV) 
These were all rehearsals for one or other of the 
Division’s operations and the drops were followed 
by ground manoeuvres The casualties are fewer 
T han the average, though it is in )ust these exercises 
that men tend to rush off without being spotted by 
the medical officers The third day drop of 4500 
was made as a rehearsal of the Rhine crossing, and 
the figures are surprisingly low in spite of the fact 
that on this occasion I was able to follow up and 
include all those who subsequently reported to the 
Rehabihtation Centre 

5 Concussion and sprams of all kinds account 
for 61 6 per cent of the injuries 

6 Fatahues There were 4 deaths, of which 
only I was the result of the parachute faihng to 
develop fiilly The others were unfortunate 
accidents from unforeseen circumstances 

7 For comparative purposes it is interestmg at 
this point to insert a brief report of injuries occurrmg 
in 10,696 drops by trained parachutists between 
April, 1942, and January, 1943, from a different 
formation (the First Airborne Division, of Arnhem 
fame) {Table V) 

Casualues were not always so hght Rene de 
Gaulejac (1939) implied heaiT casualues in the 
experiments m the French Army in 1939 and 
classified the injunes in four groups — 

1 Those where the parachutist became entangled 
with the plane or his ’chute failed to open and 
resulted in death 

2 Abdommo-thoracic injuries from the shock 
of the parachute opemng 

3 Diverse orgamc lesions during the descent 

4 Various severe injunes of the lower extremities 
on landing 

CLASSIFICATION OF INJURIES 

The foUowmg table relates the cause to the injury 

Talk VI — ^Parachuting Injuries related to 
THEIR Cause 

I The Injuries of the Exit — 

Dislocated L shoulder 1 

Strains and Bruises, L Static line held wrongK 

shoulder and arm ) 

Cut hp, faaal miunes ( Floor jump ‘ Ringing 

V the bell ’ 

II The Injuries during Para deielopment 

Bruises lacerations, and \ 

burns from ngging ImeaJ Somersaults and twists 



III The Injuries of Landing 
Concussion 

Partial and complete dis- 
location, acromio-clavi- 
cular jomt 
Fractured clavicle 
Dislocated shoulder 
Strain supraspinatus and 
deltoid muscle 
Strain, lateral ligaments 
of knee and ankle 
Fracture-dislocation of 
ankle 

Fracture, tibia and fibula 
Strain, superior tibio-fib- 
ular joint 

Sttams and bruises of back 
Fractured metatarsals 
Stram of foot 
Traumatic synovitis cal- 
caneo-cuboid or cubo- 
metatarsal jomts 
and- and srd-degree frac- 
ture-dislocations of 
ankle 


IV Kitbag Injuries 

Fracture phalanges of hand! 
Cuts and brmses of hands } 

Rope burns of hands | 

Brmses and strains of low erl 
limbs and back ) 


Failure to keep head 
forward 

Shoulders not rounded 


Elbows not tucked in 


Separating feet and 
knees 


Badlj evecuted roll 


Feet not parallel to 
ground 


Faulty grip or release 
of bag 

Loss of control in lower- 
ing 

Landing with bag on leg 


SOME CLINICAL ASPECTS OF 
PARACHUTING INJURIES 

Concussion (90 Cases) — ^A common injury, 
the result of allowing the head to whip back dunng 
the roll, especially in a backward landing {Fig 20) 
The period of tmconsciousness vaned from a few 
seconds to several days, and about 10 per cent of 
the cases had evidence of cerebral laceration Treat- 
ment was on routme hnes and the results sausfactory, 
provided the pauent’s activity was kept below 
headache threshold and made progressive within 
this hmit Reassurance and cheerful encourage- 
ment were valuable, but recurrent headaches were 
found to induce depression and a tendency for the 
man to report sick because he could not keep up 
with his fellows in the traimng programmes 

Strains (181 Cases) — 

1 Ankle (71 Cases) — ^The vast majority of 
these were strains of the external collateral hgament 
The tenderness was commonest and persisted 
longest in the anterior talofibular hgament They 
varied greatly in severity, and in all cases both ankles 
were X-rayed with the foot held in strong inversion 
without anesthesia A small proporaon of ‘ tilts ’ 
were observed, but none has required operation 
after rest and physiotherapy Unfortunately, no 
follow-up has been done to determme whether 
heahng of the hgament has occurred, but the two or 
three cases I saw returned to parachutmg with no 
complaint Most sprains with only a moderate 
degree of swelhng were back to full airborne duties 
with painless ankles after 10-14 days’ treatment 
Novocain injection was very unsuccessful in my 
hands, but it was only used for the chrome cases 
Lord and Courts (1944) state that the length of 
disabihty is not shortened by procame mjecaon in 
acute cases There does not seem to be any par- 
ticular tendency for these cases to recur m subsequent 
jumps 

2 Stram of Collateral Ligaments of Knee (39 
Cases) This, too, was a fairly common injury 
Some cases cleared up with treatment m 10-14 days 
There was a larger proportion of knee hgament 
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strains which recurredj and which remained painful 
for a long time, than was found with the ankle, and 
traumatic synovitis was, of course, an invariable 
concormtant Special attention was directed to the 
quadriceps muscle from the earhest moment 
Recurrent traumatic synovitis with exercise occurred 
only m those cases where the muscle had been 
allowed to waste and upset the dehcate muscular 
balance in the joint In a few of these, stretching 
of the ligaments developed, and httle could be done 
to restore them to airborne standards In those 
cases m which pain persisted novocain injection 
was tried with httle improvement — ionization was 
more successful, and it did not seem to matter 
which ion was employed 

There were three examples of torn internal 
cartilage, confirmed when the acute condition 
subsided 

One cases of rupture of the anterior cruciate 
hgament was seen m which weakness and letting 
down were present four months after the injury m 
spite of two month’s immobihzation , I lost sight 
of him after this because he was considered unfit 
for further parachuting and left the division 

3 Strain of the Superior Tibio-fihular Joint 
(7 cases) — This is an injury peculiar to parachuting, 
and IS rather commoner than the figures suggest, 
because it is mild, does not always incapacitate the 
soldier, and is therefore often not reported Lord 
and Courts (1944) report a ‘ silent ’ fracture of the 
upper third of the fibula, and dislocation of the 
fibular head laterally ascribed to a similar mechamsm, 
and occurring since the American change-over to 
the legs-together landing The mechamsm is the 
sideways strain on the leg during the first stage of 
the roll, or a sideways landing during an oscillation, 
which ‘ springs ’ the fibular head laterally (see 
Pig 3) Some of my cases have reported that it 
was the result of a twist of the body after the feet 
were anchored Immediately after the injury it is 
locally painful and tender and is often diagnosed 
as a minor sprain of the external collateral hgament 
of the knee The following day there is usually httle 
or no disabihty and examination reveals a swelling 
of the joint with local tenderness It clears up 
rapidly and completely without special treatment 

4 Strains of the Shoulder Region (28 Cases) — 
Strain of the deltoid muscle and the supraspinatus 
tendon form about 50 per cent of this group I 
have been expecting to see a complete tear of the 
supraspinatus tendon, produced by falhng sideways 
on the actively abducting arm The supraspinatus 
syndrome has been seen many times, with the 
characteristic arc of pain on passive movement and 
the locahzed tenderness, but all cases have cleared 
up completely with physiotherapy It is possible 
that later some of these men will report with cal- 
cification in the tendon One case of flake fracture 
of the greater tuberosity of the humerus without 
dislocation has occurred, and several examples of 
locahzed tenderness at or just above the deltoid 
insertion have been found The mechamsm is 
presumably sirmlar to that producing supraspinatus 
stram 

The remainder of the cases m this group are 
strains of the pectorahs, coracobrachialis, biceps, 
latissimus dorsi, and teres muscles 


5 Stram of Erector Spince (16 Cases) — ^Liga- 
mentous and muscular strains of the spine were not 
very common, but were always something of a 
problem m treatment Some recovered quickly 
and completely with ordinary physiotherapy, but a 
high proportion complained of recurrent or persistent 
nagging pain Iho-lumbar and ilio-sacral ligament 
strains were the worst offenders A few cases were 
referred to a centre which possessed diathermy and 
did well, and it is my view that diathermy from the 
outset would produce a greater proportion of cures 
Recurrence was common and it is probable that 
most of these cases should not be allowed to parachute 
again 

One interesting case of back injury is worth 
special mention A man was sent to the Rehabihta- 
tion Centre with acute pain m the lower part of his 
back following a jump m November, 1944 His 
history revealed that he had injured his back m a 
drop two years previously, and this had troubled 
him on and off ever since, but not sufficiently to 
prevent him carrying out full airborne traimng 
Chnical examinanon showed that he had recurrent 
subluxation of the left sacro-ihac joint, and X-ray 
examination revealed osteo-arthritis m the jomt, 
which suggested that he had had the condition since 
the original injury 

A second case of interest is that of an officer 
who injured his back in a drop in October, 1944, 
and was diagnosed and treated as a strain of the 
erector spinae after negative X-ray examinaoon 
He was re-X-rayed three weeks later because of 
absence of improvement, and this showed a com- 
pression fracture of the 12th dorsal vertebra Un- 
doubtedly this would have been seen in the first 
radiograph if he had been photographed with his 
spine in flexion 

Dislocations (26 Cases) — 

I Shoidder-joint (18 Cases) — This occurs in 
two phases of the descent (a) With a loop of strop 
round the arm in a door exit (see Fig 5) , and 
(b) On landing if the elbow is not well tucked in 
(Fig 21) 



Fig 21 — Elbows not tucked in with a sideways 
landing 


With the first mechanism the head of the humerus 
IS driven through the antero-inferior aspect of the 
capsule, and a subcoracoid dislocation results 
One result of dislocation in extensione has been seen 
After reduction and physiotherapy there is no 
tendency for these cases to recur 
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actively treated from the earliest possible moment, 
and the practice of allowing sprains to ‘ get better 
by themselves ’ has been discouraged These 
minor sprains do not always become painless, and 
the time spent later in treatment is out of all propor- 
tion to the extent of the in)ury and the dramatic 
results of early therapy In those cases with much 



Fig 23 — Traumatic arthritis in the cubo-metatarsal 
joint 

swelling, rest in bed until the swelhng is beginmng 
to subside, and then and in all other cases radiant 
heat with graded, active foot and ankle exercises, is 
the treatment adopted 

Nicoll’s (1944) contention that the key to success 
IS restoration of muscle power has been proved true 
time and time again The man’s natural tendency 
to drift and wait for recovery must be overcome 
Intensive non-weight-bearing exercises can start 
the day following injury in every case, even if in 
the earher stages it is no more than bracing the 
muscles after radiant heat has eased the pain — the 
‘ facihtation ’ advocated by Ward (1945) 

The complete restoration of the shock-absorbing 
power of muscles is of paramount importance before 
parachuting can be resumed and is a severe test of 
recovery It has always taken longest with the 
knee-joint, where the lower fibres of the vastus 
mternus disappear in a few days unless backward 
bracing is one of the first exercises on the hst But 
a full range of painless movement is essential too, 
for any attempt to ‘ spare ’ a limb in landing throws 


all the strain on to the other, and injury is almost 
certain to result Hence the insistence of the 
divisional surgeons that all cases of sprain must be 
sent to the Centre, where the necessary exercises 
can be prescribed and supervised — men told to do 
20 minutes thrice daily, don’t 

With the shouIder-joint dislocations treatment 
was started the day following reduction deltoid 
bracing first and then active movements in the shng 
occupy the first week, followed by exercises against 
gravity and resistance Throughout treatment great 
care is taken to ensure that all exercises are, in fact, 
active and that no arm swingmg is done Arm 
swinging always has a passive element from 
momentum, and by further tearing of damaged 
muscle delays recovery and causes more final 
fibrosis In the later stages games to encourage 
‘ impulsive action ’ (Griffiths, 1943) are employed, 
for there is little hkehhood of a large passive element 
in medicine ball games 

Faradism has been employed in two classes of 
case (1) To assist in the stren^thenm^ of weak 
muscle, where I consider it has very limited value, 
(11) to re-educate a muscle to contract when inhibited 
by injury Many men are unable, in health, to 
consciously brace even a group of muscles, and 
faradism has been found very useful m educating 
the patient to the ‘ feel ’ of his muscle contractmg 
as a facihtation of active movement 

This division has been fortunate in being able 
to organize and carry out treatment on hnes accepted 
to-day as being ideal in preventing loss of man- 
hours from incapacity (Nicoll, 1941) Hospital 
and X-ray facihties were readily available, and a 
physiotherapy and remedial P T gymnasium with 
a capable and enthusiastic staff under the constant 
supervision of the divisional surgeons was con- 
vemently situated in the Centre of the area To 
this Centre cases were transferred from hospital 
and referred direct by medical officers for opinion 
and treatment The patients hved with their 
umts and attended the Centre daily or thrice weekly, 
where physiotherapy and remedial P T were 
carried on side by side A man was never allowed 
to feel that he had ceased by sickness, whether the 
result of parachuung, marching, or football, to be 
an integral part of the division He was expected 
to take part in unit P T and traimng programmes as 
far as he was able, while still attending the centre for 
specific exercises His esprit de corps, morale, and 
discipline were kept at a high level by this means, 
his training did not suffer, and his mam concern 
was to get back mto hne with his mates, into the 
full picture of which he was temporarily seeing only 
a part 

Treatment produced astomshmgly qmck re- 
covery and consistently good results, but it would 
be foohsh to draw any hard-and-fast conclusions 
from this, or to attempt to compare the results with 
those of any other centre The men were constantly 
m tip-top physical condition , they were a selected 
group and all volunteers, who despised incapacity 
and who tended to mask subjective symptoms under 
the veneer of ‘ toughness ” They were a group m 
whom It did more good than harm to assume an 
incapacity after injury and to oppose their pleas 
to be back to full duty until it was certain that they 
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were better, for the demands of their pride were 
then satisfied without any feehng on their part that 
their enthusiasm had been exploited In an 
environment of this nature the mahngerer was rare, 
and as often as not was ‘ cured ’ by the other 
occupants of his barrack room 

At the same time, because airborne training is 
hard, it is not surprismg to find that a number of 
cases discharged from treatment asked to be let off 
certam items of training because of the residual 
p ain It caused, and, for example, because a man had 
full range of movement following a dislocated 
shoulder in three weeks it did not follow that he 
could perform all the rope-climbing tests even after 
three months 

SUMMARY 

The manner m which the various injunes found 
after 20,777 jumps by men of the Sixth British 
Airborne Division were caused is discussed Most 
of these were the result of failure to observe the rules 
of parachuung 

The casudty rate for all injuries was 2 I per 
cent, of which o 5 per cent could not have earned 
on fighung 

Concussion and sprains constitute 61 6 per cent 
of all injuries 

Strain of the superior tibio-fibular joint and 
traumatic synovitis of the calcaneo-cuboid or cubo- 
metatarsal joints are described as two injunes 


pecuhar to parachuting A description of the second 
has not appeared before 

The Divisional Rehabilitation Centre is described 
and some comments are made, m the hght of experi- 
ence there, on the treatment of the injuries from 
parachuting and all other injuries which occur in 
the traimng of a division 

I am very grateful to Col MacEwan, D S O , 
QBE, DEC, TD, ADMS, of the Sixth 
Airborne Division, for permission to prepare this 
paper and for the facihties he has placed at my 
disposal, to the Neio York Trines, Picture Post 
Photographic News and Keystone Agencies, and 
the Air Ministry for permission to use photographs , 
to all the medical officers and surgeons of the 
Division for their help in the collection of the 
material and their advice , and to Pte ] H Groves, 
of the Royal Engmeers, for the diagrams 
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INGUINAL HERNIA 

THE UNPREDICTABLE RESULT 

By W J M BRANDON, OBE 


It is becommg increasingly evident that the mguinal 
muscular mechamsm is now regarded as the key to 
the problem of obhque ingmnal henna We must, 
therefore, obtam an accurate conception of the 
anatomy and function of this mechanism, together 
with Its capabihties and hnutations, before turmng 
to the problem itself 

The credit for this particular approach to the 
subject in this country must go to Sir Arthur Keith, 
Sir Heneage Ogilvie, and W J Lytle Keith 
(1923) described the shutter action of the conjoined 
tendon and drew attention to the fact that it is not 
the presence of a patent process of peritoneum that 
accounts for the frequency of herma in man, but a 
weakness m the groin which has resulted from his 
upright posture Ogilvie (1937) must receive credit 
for being the first to reah2e that the internal ring 
must be protected by a mechamsm not entirely 
dependent on the simple shutter action of the 
conjomed tendon and for pomtmg out that the most 
potent factor m the production of an obhque herma, 
certainly of the acquired type, is a prolapse of the 
cord He has attributed the integrity of the internal 
ring to Its close fit round the cord, to the unusual 
strength of the transversahs fascia forming its margin, 
to a well-developed conjoined tendon, and to the 
recoil action of the cremaster, which draws “ the 


whole cord up to the internal ring, even invagmating 
It into the abdomen”, against the thrust of intra- 
abdominal pressure As a natural corollary to these 
views he has asserted that it is essential to restore, 
and not to interfere with, the normal anatomy and 
function of the inguinal canal except where the 
mechamsm has been damaged beyond repair 
Lytle (1945) has shown that the mternal ring has 
mobihty and is protected by “ an active closure 
mechamsm m which the ring, under stress, moves 
upwards and outwards under cover of the internal 
obhque and transversahs muscles ” His explanation 
IS particularly valuable, for it alone can account for 
the internal ring remaimng intact in the presence of 
a direct herma — where the posterior wall has been 
stretched, the cremaster thinned out and distorted, 
and the conjomed tendon rendered incompetent 
These authors have, between them, provided the 
data for the solution of the ingmnal mechamsm, and 
all that remains is to correlate their findings For 
this purpose it wiU be necessary to allude briefly to 
the anatomy of the adult male ingmnal canal 

THE INGUINAL CANAL 

The following descnption has been based on 
the pubhshed work of Ogilvie and Lytle after a 
careful check both at operation and post mortem 
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The inguinal canal lies above the inner half 
of Poupart’s hgament and is covered by the external 
obhque aponeurosis which sphts to form the pillars 
of the external ring Medially the external obhque 
aponeurosis joins the anterior rectus sheath^ but it 
does so a full inch inside the outer border of the 
rectus muscle, so that for this width the sheath is 
formed by contributions from the internal obhque 
and transversahs only The internal obhque springs 
from the outer half of Poupart’s hgament and the 
transversahs muscle from its outer third The 



riG 24 — Posterior view of a dissection of the tower part 
of the anterior abdotmnal wall A, Inner pillar , B, Outer 
pillar of the internal ring , C, Transversahs muscle , O, Vas 
deferens (.After Lytle ) 

first muscle has the origin of its lowest fibres in 
front of the internal ring, the second to its outer side 
The internal obhque, therefore, covers the ring 
completely, while the transversahs crosses above 
It, overlapping it to a varying extent At this point 
the muscle layers are distinct, but to the medial 
side of the ring they blend to form the conjoined 
tendon, which arches over the cord to be inserted 
behind it into the pubic crest and the inner inch of 
the ileo-pecuneal hne The conjoined tendon is 
neither tendinous nor sharply demarcated except 
at Its point of insertion and its lower fibres become 
thinner and merge with the fibres of the cremaster 
The cremaster arises from the middle of Poupart’s 
hgament and the lower border of the internal 
obhque, and descends over the cord in a senes of 
loops, the longest reaching down as far as the testes 
The ascendmg fibres of these loops pass up along the 
medial side of the cord and are inserted by a small 
pointed tendon into the tubercle and crest of the 
pubis “ In practice these three muscles appear 
to form one system, through which the descending 
testis has thrust its way, carrymg an abundant 
covenng of muscle fibres with it ” (Ogilvie) 

The posterior wall of the inguinal canal is formed 
by the transversahs fascia reinforced at its inner end 
by the msertion of the conjomed tendon and the 
reflected mgumal hgament The transversahs fascia 
IS of considerable strength m this situation and is 


firmly attached to Poupart’s hgament and the 
ileo-pectmeal hne According to Lytle it consists 
of two fascial layers — a superficial or “ transversahs 
muscle layer ”, derived from the fascial covering of 
the transversahs muscle, and a deeper layer which 
IS the true transversahs fascia The free edge of 
the transversahs muscle layer forms what Lytle 
has described as the “ middle ring ” At the internal 
ring the true transversahs fascia is continued over 
the cord as the infundibuhform fascia 

The internal ring hes to the lateral side of the 
deep epigastric vessels “ The ring itself is not 
round, but U-shaped and incomplete above it It 
has a thick and strong inner margin or pillar, a 
thinner outer margin, and an angle below In the 
adult the opemng measures from 12 to 20 mm in 
height and from 6 to 10 mm in breath It is 
covered on its anterior surface by the transversahs 
muscle, the angle of the ring lying just below the 
edge of this muscle to allow free passage of the cord 
The rmg is composed of strong U-shaped fibrous 
strands of varying length, the ends of which are 
attached firmly as shngs to the posterior aspect of 
the transversahs muscle On each side of the ring 
the strands spread out in a fanwise manner , those 
on the outer side pass up to be attached to the 
transversahs muscle as far as the anterior superior 
spine, while those on the inner side gam attachment 
to the aponeurosis of the transversahs muscle ” 
(Lytle) {Fig 24) 

THE INGUINAL MECHANISM 

These anatomical points are all of importance 
when we come to consider the normal defences of 
the ingmnal canal — a region which must provide 
ummpeded passage to the spermatic cord and yet 
withstand considerable variations of intra-abdommal 
pressure Nature has provided a defence which 
varies in strength in direct proportion to the pressure 
When the pressure is low or increased gradually, the 
ingmnal canal depends for its security on a simple 
valvular opemng or baffle which acts in much the 
same way as the obhque insertions of the ureters into 
the bladder act as baffles, preventing regurgitation 
of urine when the bladder is distended , but when 
the pressure is increased suddenly by the contraction 
of the abdominal muscles an active muscular defence 
is called into action The same contracuon which 
increases the pressure guards the canal against its 
effects 

Whenever the mtra-abdominal tension is raised, 
and therefore whenever there is a vis a tergo tending 
to thrust the abdominal contents through the 
posterior wall of the ingmnal canal or to propel 
them through the internal ring and along the pathway 
of the spermaUc cord, the external obhque 
aponeurosis becomes taut, approximating the pillars 
of the external rmg and resisting the tendency of 
the deeper layers to bulge outwards At the same 
time the external obhque aponeurosis pulls on the 
rectus sheath and steadies it over the rigid pillar of 
the contracted rectus, so that the deeper muscles 
are able to exert their maximum contractile effort 
The arched fibres of the internal obhque and 
transversahs muscles straighten, bringing the con- 
joined tendon down towards Poupart’s hgament 
The conjoined tendon, however, does not close down 
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on Poupart’s ligament, “ bke the upper eyehd on 
the lower,” because the tendinous portion, whether 
It IS inserted into the pubic crest and ileo-pectineal 
hne or into the rectus sheath alone, is relatively 
immobile So that the straightemng of the con- 
joined tendon which occurs during active contraction 
is restncted almost entirely to the muscular portion 
of the tendon (Fig 25) In this way a narrow 
triangular defect remains, with its apex at the origin 
of the internal obhque and its base at the point of 
emergence of the cord This defect does not 
constitute a weakness so long as the conjoined muscles 
retain their tone, for the wider portion of this gap is 



Fig 25 —Diagram mdicaung the extent of closure of the 
conjoined tendon when contracted a, Pubic spme , f>, Pubic 
crest , Cf Internal oblique , d. External oblique muscfe (cut 
away) , Cj Shows the straightenmg of the muscidar portion of 
the conjoined tendon dunng contraction , /, Shows the semi- 
ngid portion of the conjoined tendon which is relatively 
immobile 


intra-abdonunal tension at the ring, and it is left to 
the transversahs muscle to provide the addiuonal 
protecuon under stress When the transversahs 
muscle contracts as part of the conjoined tendon, 
the “ U-shaped strands ”, because of their arrange- 
ment and pamcular attachment to the posterior 



Fig 26 — Cross-section of the inguinal canal lateral to the 
inseruon of the conioined tendon a, Transversahs muscle 
layer ’ of the posterior wall , b. Spermatic cord , c. Conjoined 
tendon , d. Inguinal ligament , e External ohhque aponeur- 
osis A, Resting phase , B, During active contraction The 
cord IS firmly compressed between the evremal obhque apo- 
neurosis and the transversahs fascia of the posterior wall, and 
wedged mto the gap between the contracted conjoined tendon 
and the inguinal ligament 

surface of the obhque fibres of the transversahs 
muscle, grip the emerging cord by approximating 
the piUars of the ring and pull the whole ring 
upwards and outwards At the same time, the 
free border of the transversahs muscle straightens 
and moves downwards, thus constituting the 
“ active closure mechamsm or shding valve,” 
described by Lytle {Pig 27, A, B) This upward 
and outward movement of the ring serves a threefold 


strongly protected from behind by the insertion of 
the conjoined tendon, while the sht-hke apical por- 
tion is protected by the tautened superficial or 
“ transversahs muscle layer ” of the posterior wall, 
which, owing to its attachment below to Poupart’s 
hgament and above to the free border of the trans- 
versahs muscle, IS pulled over the cord when the 
transversahs muscle contracts down m front of the 
cord hke the cover of a roll-top desk The tem- 
porarily imprisoned cord, by virtue of its position 
and bulk, acts as a support or cushion to the posterior 
wall of the inguinal canal {Pig 26) This simple 
shutter action provides complete protecuon to the 
postenor wall agamst the outward thrust of intra- 
abdominal pressure When it fails, two types of 
direct herma occur — a saucer-shaped bulge due to 
a stretchmg of the enure postenor wall , or a 
fumcular sac which appears to the lateral side of the 
inseruon of the conjoined tendon and is associated 
with a locahzed congemtal weakness or defect m 
the transversahs fascia 

The same mechanism which defends the posterior 
wall of the inguinal canal actuates the mechamsiji 
that protects the mternal nng The internal ring 
is overlapped completely by the mternal obhque 
muscle, so that thus muscle forms a constant 
protecuve barrier to the ouuvard thrust of 


purpose It tenses the deep or true transversahs 



Fig z7 — -Diagrams showing the outline of the internal 
nng viewed from within the abdomen with the transversalis 
muscle relaxed (A), and in contracuon (B) o, U-shaped 
strands , o'. Shows position at rest as compared with position 
dunng active contraction of the transversahs muscle (b) Arrows 
mdicate the extent of movement (After Lytle ) 

fascial layer of the posterior wall by lengthemng the 
inguinal canal , it imparts an upward pull on the 
cord by means of the mfundibuhform fascia , and 
It angulates the cord at its pomt of emergence 
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through the ring, so that the thrust of intra-abdominal 
pressure is diverted from the long axis of the cord 
on to an impregnable muscle barrier composed of 
the internal obhque and transversahs muscles, 
supported by the tautened external oblique apo- 
neurosis {Fig 28, A, B) It IS for this reason that 
the cord does not prolapse under normal conditions 
and even presents the appearance of being mvaginated 



FiG 28 — Diagrams to illustrate the angle of emergence of 
the cord at rest (A) and during active contraction (B) Arrows 
indicate the line of thrust in the long axis of the cord 


into the abdomen against the full force of intra- 
abdominal pressure The appearance is in fact 
due to a puckering of the peritoneum at the site of 
the internal ring produced by the upward and 
outward movement of the ring If this shding 
valve mechamsm fails to close completely either as 
a result of stretching of the U-shaped strands due 
to an inherent weakness in these hgaments or from 
a loss of mobihty of the ring due to muscle weakness, 
including nerve damage, the outward thrust of 
intra-abdominal pressure will act in the long axis 
of the cord and prolapse it The same thing 
will happen if the mechamsm is caught olf its 
guard 

The cremaster forms an essenUal part of the 
protective mechamsm During the resting phase 
it counteracts a constant pull on the cord due to 
the weight of the tesucle, but during the acuve 
phase It contracts and draws the cord upwards so 
as to provide enough slack in its upper segment, 
that IS the segment of the cord which hes under 
cover of the internal obhque, to allow the internal 
ring to ride upwards and outwards without impedi- 
ment Thus It prevents a drag on the ring which 
would tend to stretch the U-shaped strands and 
therefore immobihze the ring, and it prevents a 
drag on the cord which would tend to prolapse it 
We find, therefore, that, as Ogilvie ongmally 
suggested, the most potent factor m the production 
of an obhque herma is a prolapse of the cord, and 
that this prolapse may be due to a defect primanly 
affectmg the valvular mechamsm or secondary to 
an ineffecuve cremasteric recoil 

The advantage of such an exposition is that it 
ascnbes to each component of the mgmnal mechan- 
ism a role well wthin its capacity, and it helps to 


explain why obhque and direct herniK can, and 
usually do, occur independently of each other and 
even at different periods of life Furthermore, it 
indicates that a prolapse of the cord is the basic 
factor in the actual production of an obhque herma, 
thereby providing a workmg hypothesis from which 
we can determine the mode of production of a 
congenital and an acqmred herma But when we 
come to consider the principles of repair we find 
that a knowledge of the function of the inguinal 
mechamsm is insufficient , it leaves us free to 
accept the current opimon that preservation of the 
mgmnal mechamsm is the surest safeguard against 
a recurrence, or to take the opposite view, that the 
removal of the sac, even when combined with a 
repair of the internal ring and a careful preservation 
of the mgmnal mechamsm, is no guarantee that the 
factor or factors which were responsible for the 
breakdown of what was once a well-functionmg 
protecuve mechamsm will not lead to the breakdown 
of a repaired one Our immediate problem, 
therefore, is whether to bear right or to fork left 

FORK LEFT 

As so often happens when we step back from the 
canvas, not only do we see more of the picture, but 
we are more able to appreciate its sahent features 
Let us, therefore, step back from the problem and 
view the known pecuharities of mgmnal herma in 
relation to the growing subject and its response to 
treatment at the various stages m hfe 

In the newly-born infant the mgmnal canal is 
almost a direct opemng through the abdominal 
parieties, but as the child grows the canal lengthens, 
oil m the adult the internal and external rings are 
about 5 cm apart Normally the processus vaginahs 
IS closed at birth, but should it fail to close a potenOal 
herma is present, and many of these potenoal 
hermse become hermae m infancy and early childhood 
Then follows a latent period during later childhood 
and adolescence when herma is comparatively rare, 
and finally, m adult hfe the incidence rises once 
more and many hermse, obviously congemtal m 
origin, make their appearance for the first time 
This periodicity of recurrence must have some 
sigmficance, for if we accept the presence of a patent 
process of peritoneum as a constant, it means that 
a contributory factor must be present before the 
canal begins to develop and again after the develop- 
ment has been completed, or, conversely, that some 
factor IS present during the development of the 
canal which controls the internal ring so effectively 
that the presence of a sac is of little or no con- 
sequence 

The presence of a sac m infancy must be regarded 
as a potential source of herma, for if there is no sac 
there is no herma , but the inchoate state of the 
mgmnal canal must be taken into account, for so 
long as the canal remains a direct, or almost direct, 
opemng the frequency of herma is high The 
subsequent development of the mgmnal canal 
suggests that Namre, at all events, is aware of this 
second factor and, after extruding the testis by the 
most direct route possible, staggers the two rings in 
order to remove this obvious source of weakness 
Some tractive agency must be responsible for the 
progressive migration of the internal ring in a 
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INGUINAL 

lateral direcaon, and the most feasible one is the 
U-shaped strand formation described by Lytle 
So long as these strands are undergoing progressive 
shortenmg, and are therefore maintaimng a good 
tension, the internal rmg is fully protected But 
once the development of the canal is completed, the 
incidence of herma rises again, and the only way we 
can account for it is that the strands tend to slacken 


HERNIA 

through the incompetent valve mechamsm against 
the anatomical neck, which sooner or later dilates 
and results in a congenital herma In view of the 
presence of a ready-made hermal sac this type of 
herma makes its appearance quite rapidly 

In the case of an acquired herma the sac has to 
start from scratch It can be shown when the 
normal ingmnal canal is laid open, that traction on 



Fig 2g — Pull on the cord showing a peritoneal pouch 
lying within the mfundibuliform fascia 


and the mtemal ring to stretch — a fact which is 
supported, and more adequately explamed, from 
our study of the adult inguinal mechamsm The 
question that now arises is whether the presence of 
a patent process of peritoneum does or does not 
account for the frequency of herma in adult man 
We find that not only do congemtal obhque hermse 
make their appearance at this time, but that acquired 
obhque hermse also appear at precisely the same 
penod , and it is interestmg to note that they both 
occur at a time when the muscular structures are m 
their prime, or at worst, just gettmg past it We 
have acquired the habit of dividmg obhque hermse 
mto congemtal and acquired types purely on the 
charactensucs of the hermal sac as seen at operation, 
but IS It not possible that the same factor is responsible 
for both ’ In other words, is it not possible that 
the factor which is responsible for the formation of 
an acqmred herma produces a congemtal herma 
merely because there is a ready-made sac present to 
facihtate the process ^ If this is so, we must prove 
It , and for this purpose we must envisage the 
manner m which congemtal and acquired hermse 
develop 

Congemtal and Acqmred Obhque Herma — 
We know, or at any rate we can surmise with reason- 
able accuracy, that any breakdown or malfuncuon 
of the mgmnal mechamsm leads ultimately to a 
prolapse of the cord If there is a preformed sac 
present it is bound to prolapse with the cord, so 
that Its well-defined anatomical neck comes to he 
distal to the internal rmg — a fact which is frequently 
noted at operation Thus the new neck of the sac 
IS formed from the pentoneum of the abdoimnal 
wall and must be funnel-shaped This funnel 
gmdes the full force of the mtra-abdommal pressure 
VOL xxxiv — NO 133 



the cord will pull down a rounded process of parietal 
peritoneum through the opemng of the mternal ring, 
so a prolapse of the cord must do precisely the same 
thing At first, the fundus of the acqmred sac hes 
within the inf^dibuhform fascia, but since this 
mvestmg sheath, together with the intimately 
blended structures of the cord, offers a fair degree 
of resistance to the fundus of the sac, a greater 
proportion of the expansile pressure will fall on the 
neck and lumen of the sac The sac, however, has 
no true neck and therefore the pressure acts directly 
on the margin of the mternal rmg This stretches 
the ring soil further, and eventually tears the 
posterior wall of the canal m much the same way as 
a playing card can be tom across with comparaave 
ease when a distractmg force is apphed to its edge, 
though It wiU offer the stoutest resistance to an 
attempt to thrust one’s finger through it Once the 
postenor wall has been tom the fundus of the sac 
comes to he outside the infundibuhform fascia and, 
no longer meetmg with any resistance, is able to 
accompany the cord as an obhque sac with aU the 
known charactenstics of an acquired herma (tade 
Ogilvie) {JPigs 29, 30) It cannot, however, be demed 
that frequently the sac fails to dismpt the mfundi- 
buhform fascia and, therefore, hes withm it, but m 
all other respects it remains characteristic of the type 
It will be readily seen that a repetition of this 
sequence of events can explam how a recurrent 
obhque hernia is formed though the alteration m 
the terram will alter the charactensucs of the sac 
Principles of Repair — The mam point at 
issue when we come to consider the repair of an 
obhque herma is how much rehance can be placed 
on a repaired mgumal mechamsm We have noted 
that m childhood the presence of a sac is essenoal 
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to the formation of a herma, but in adult life its 
presence is no longer a sine qua non Secondly, 
we know that simple removal of the sac m childhood 
gives an almost certain cure, but m the adult simple 
herniotomy, or any other type of repair, is by no 
means so rehable 

When we analyse these facts, we find that, 
though the presence of a sac is an essential com- 
ponent of herma m childhood, a second factor is 
present — the undeveloped state of the inguinal 
canal If the surgeon attends to the first. Nature 
looks after the second, and success is assured In 
fact, at this period of hfe Nature is so much on the 
side of the patient that if the hernia is merely treated 
by a truss, or even neglected altogether, she does 
her utmost to produce a spontaneous cure But 
once the development of the canal has been com- 
pleted this strong partisanship on the part of Nature 
ceases, and if the defence mechamsm now fails, it 
has no natural powers of recuperation The posi- 
tion, with certain hmitations, becomes analogous to 
that of a mechamc faced with the repair of a broken 
big-end in a motor car No mechamc worthy of 
the name would content himself with a mere replace- 
ment of the big-end and then state categorically 
that It would never give way agam He would 
true the bearing, make sure that there is no whip m 
the crankshaft, and test the efficiency of the lubrica- 
tion system as well as replacing the big-end Figura- 
tively speaking, the surgeon is in a posmon to true 
the beanng and replace the big-end — that is, he can 
remove the sac and repair the inguinal mechamsm — 
but he has no control over the amount of stretching 
which may take place in fibrous tissue and he cannot 
restore a defective muscle action Therefore, he is 
IS no position to give an assurance that the herma 
will not recur 

The Solution — ^Here, I must repeat myself, but 
I do so in the knowledge that it is only a constant 


drip that will wear away the stone When we 
consider the muluphcity of repairs, including simple 
hermotomy, we are struck by the fact that the only 
repair which provides a certain cure in adult hfe is 
complete closure of the ingmnal canal after removal 
of the cord and testis It was on this fact that I 
based my solution , for every repair, with the excep- 
tion of Schmieden’s operation and my own modifica- 
aon of Ogilvie’s method of mobihzmg the cord in 
a lateral direction to allow complete closure of the 
inqumal canal, preserves the ingumal mechamsm in 
some degree , and it is the preservation of this 
mechamsm either wholly or in part that has made 
the repair of any given obhque ingumal herma an 
unpredictable result 

CONCLUSION 

If we take one last backward glance at the 
picture as we depart we see that our first visual 
impression must have been correct, for there is no 
other way of explaimng why that cunmng with the 
scalpel, which seems so umversal when deahng with 
children, should forsake all but the elect when we 
turn to the adult 

I wish to express once agam my gratitude to 
Sir Heneage Ogilvie, who, in keepmg with the 
greatest exponents and the liest teachers in another 
sphere, has allowed me to retain my swing yet has 
enabled me to keep the ball on the fairway 
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THE SURGICAL TREATMENT OF CARCINOMA OF THE 

(ESOPHAGUS* 

WITH SPECIAL REFERENCE TO A NEW OPERATION FOR GROWTHS 

OF THE MIDDLE THIRD 

By IVOR LEWIS 

NORTH MIDDLESEX COUNTY HOSPITAL, LONDON 


The oesophagus is a difficult surgical field for three 
reasons its inaccessibihty , its lack of a serous 
coat , and its enclosure in structures where infection 
IS especially dangerous and rapid In the case of 
carcinoma of this viscus surgery is still more difficult, 
for several reasons It mvolves an extensive 
resection in a part of the ahmentary canal which 
not only has no serous covering but also no slack 
This in Itself renders the ordinary procedures of 
abdommal surgery well-mgh impossible to apply 
Moreover, regarded as a thoracic operation its 
resection is a formidable undertaking m a usually 


* Being the substance of a Hunterian Lecture at the 
Royal CoUege of Surgeons, London, Jan 10, 1946 


old and starved patient, and more than any other 
thoracic operation it threatens the surgeon with 
having both pleurte opened during its course The 
arteries of the gullet are largely longitudinal and in 
Its upper thoracic course anastomose precanously 
with branches of the inferior thyroid It is the 
direction of blood flow rather than its longitudmal 
course which besets the surgeon — mainly in the 
upper third The contents are commonly septic 
in these cases Because of the loosely-kmt muscle, 
anastomosis of its walls has with some reason been 
described as “ suturing the unsumrable ” The 
pioneers reahzed early that, except for a few growths 
of the cardia, resection with anastomosis seemed 
out of the question Attempts at suture of the 
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thoracic o:sophagus after resection for cancer all 
failed, and exteriorization seemed the only solution 
The new problem created by this would, it was 
hoped, be solved by oesophagoplasty — a hope which 
has not been fulfilled 

HISTORICAL 

There are few things in surgery to match the 
courage and enterprise with which the great surgeons 
of the last century attacked this problem First 
of all the cervical oesophagus , then the cardia by 
the abdommal route, and finally the thoracic 
(Esophagus was successfully attacked Much of 
the work was experimental surgery on ammals — 
usually dogs As long ago as 1871 Billroth did 
experimental resections of the cervical (Esophagus 
m animals , and m 1877 Czerny — then Billroth’s 
assistant m Vienna — carried out the first successful 
resection of the (cervical) oesophagus m man 
Seven years later that other famous pupil of Bill- 
roth’s, von Mikuhcz, actually reported a successful 
plasuc reconstruction of the cervical oesophagus 
after resection for cancer During the next 20 years 
(1885-1905) a small number of surgeons, von 
Mikuhcz, von Hacker, Rehn, Sauerbruch, m Ger- 
many, Nassilov in St Petersburg, Biondi m Italy, 
and Gosset and Faure in France, attempted varied 
methods Some of these were expenments on 
ammals and some were “ recherches cadaveriques,” 
as Gosset quamdy described them Indeed, an 
article by Gosset m 1903 shows such a grasp of the 
essential prmciples of oesophagogastrostomy that 
It well repays readmg to-day But none of these 
surgeons secured an operative recovery m man 
In 1908 Voelcker successfully resected the cartha 
by an abdommal approach, completing the operation 
by pulhng down the oesophagus and joimng it to 
the stomach A few more successes by this method 
followed Kummel (1910), Bircher (1918), Gohr- 
bandt (1927), Ingebrigtsen (1933) The essentials 
of the Torek operation had been carried out 10 
years before Torek’s case both by von Mikuhcz 
and Faure, but their patients (hed Fame’s thoracic 
approach, however, was very hke that of a modern 
upper thoracoplasty, combined with a cervical 
dissection The year 1913 was the date of the first 
successful transthoracic (Esophagectomy by Franz 
Torek His patient died a natmal death 13 years 
later at the age of 80 A small number of other 
successes followed, both abdommal and thoracic 
Iti 1933 Grey Turner reported his successful 
resection of the (Esophagus by the cervico-abdommal 
or pull-through ’ method with construction of an 
ante-thoracic gullet The year 1938 is notable 
for two reports — Garlock’s three consecutive suc- 
cesses by the Torek method, and Adams and 
Phemister s first successful transplemal, transphremc 
resection of the (nr(ha with oesophagogastrostomy 
It seems likely that that year will come to be looked 
upon as the tmmng pomt in the smgery of the 
(Esophagus— a year which marked the end of 40 
years wandering after elaborate and mgemous 
devices and a return to simple, straightforward, 
and meticulous smgery Exteriorization, mvagma- 
tion, cutaneous flaps, phremc flaps, pull-throughs, 
strippers, mediasunal approaches, Mmphy buttons, 
even endoscopic resections (Seiffert, Moersch), all 


these must be recogmzed as methods which, while 
trymg to avoid the acknowledged dangers of oeso- 
phageal resection, created new dangers and (hfliculties 
of their own Only with the great advances of the 
mneteen-thirties in chest smgery and anesthetics, 
had the thorax at last been made a place fit for the 
abdommal smgeon to work m The rapid 

increase in the number of resections since 1938 is 
matched by a steady faU m the mortahty Garlock 
showed that case after case could be successfully 
operated on , ChmchiU and Sweet have shown how 
low the mortahty of these big undertakings can be 
when carried out with scrupulous care on selected 
cases 

Outside America, the Japanese smgeon, Ohsawa, 
must be specially menttoned, because m 1933 he 
pubhshed a series of 20 resections of the lower end 
of the oesophagus with 8 survivals The report 
of this striking achievement was received by Western 
smgeons almost with mcreduhty imtil 10 ' years 
later the still larger senes and even higher recovery 
rates of Garlock, and of Chmchill and Sweet, 
confirmed that such results could be achieved ami 
consistently achieved 

Great Britain — ^Whilst m America the number 
of successful (Esophagectomies is now considerable, 
British surgeons have contributed a good deal to 
ideas on the subject Wilfred Trotter, by his 
thoughtful and dehberate craftsmanship, brought 
the surgery of the pharynx and cervical oesophagus 
to a point It ha(i never reached before Grey 
Turner has insisted for many years that cancer of 
the thoracic oesophagus must not be crossed off the 
surgeon’s agenda He has been rewarded not only 
by his own success by the abdomino-cervicil 
pull-through method, but by the revived mterest 
in the whole subject W H Ogilvie’s article in 
1938, based on a case done three years before, was 
a clear exposition of the difficulties and a source of 
great encouragement A short but masterly essay 
on the smgical anatomy of the oesophagus by 
O’Shaughnessy and Raven in 1934 remams the best 
thmg written on the operative approach Successful 
operations of the Torek type have been reported by 
Tudor Edwards (1935), Alhson (1942), Frankhn 
(1942), Muir (1936) — the last-named employed a 
dorsal stoma H A Kidd (1943) has had two 
recoveries by the Grey Tmner piill-through method 
Successful resection for carcinoma of the lower end 
with imme(hate oesophagogastrostomy was done for 
the first time in this country by Vernon Thompson 
in 1941 G H Steele, of Gmldford, reported his 
case m 1943, and Tubbs in the same year , Dickson 
Wright published another m 1945 Hermon Taylor 
(1945) has described an interesting mothfication 
whereby both stomach and oesophageal stump are 
transposed to the front of the sternum and 
anastomosed there 

It will be agreed that this work demands careful 
record and (hscussion, as the field is constantly 
changmg and our views are still in some respects 
tentative Those desirmg comprehensive recent 
reviews of the whole subject will consult the pams- 
takmg symposia of Clarence Bird (1939) and Ochsner 
and De Bakey (1941) The followmg notes are 
more a record of personal experience and impressions 
than a composite of other surgeons’ views 
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CASE REPORTS 

Case I — A J L , a nightwatchman of 73 
Admitted Sept 19, 1940, with difficulty of swallowing 
and food coming back after sucking at suprasternal 
notch for one month Loss of weight but fair appeute 
A wasted and melancholy old man No physical 
signs 

X-ray Exannnatwn Inttinsic obstruction mid- 
oesophagus 

First Operation (Sept 20) — Gastrostomy under 
local procaine No secondaries apparent 

Second Operation (Sept 29) — Cervical dissection, 
and a loop of silver wire left around upper thoracic 
oesophagus 

Third Operation (Nov 4) — (Esophagectomy Anais- 
thetic right paravertebral block plus nitrous oxide and 
oxygen (Dr Nagle) Panent m left lateral posiuon 
The whole right 5th rib was resected and the 4th and 6th 
divided at their necks The growth was at the level of 
the left bronchus The azygos vein was divided and the 
mediasUnal pleura incised Tapes were passed around 
the ossophagus above and below and then the growth 
Itself freed There were considerable adhesions to the 
left bronchus Only about three oesophageal vessels had 
to be Ued The oesophagus was divided with cautery 2 
in above the diaphragm, distal stump ligated and inverted 
by a silk suture The pleura was then drawn over the 
stump by a third suture The upper third of the oeso- 
phagus was rapidly freed and the growth and proximal 
end encased m a glove finger An intercostal catheter 
was fixed in 9th space The chest was then closed with 
fine silk — continuous for the costal bed and interrupted 
for the muscles He was laid on his back, the cervical 
wound reopened and the oesophagus hooked up by the 
silver loop with no trouble The gullet was now cut 
off 2 in above the growth and the remaming stump 
placed in a subcutaneous tunnel in front of the manu- 
brium sterm, and stitched after a disc of skin had been 
removed The cervical wound was closed 

Operation time 2j hours 1000 c c of blood trans- 
fused during operation Pulse at end 96 

Progress — His condition caused no concern except 
for some oedema at the end of the first week This was 
apparently due to hypoproteinsmia His lung expanded 
well and the wounds healed without incident A small 
purulent discharge followed removal of the pleural tube 
on the tenth day — drying within a week He refused 
to co-operate in using a rubber tube for an oesophagus 
and was generally in a miserable state He was dis- 
charged in January, 1941 He died six months after the 
resection, probably from secondaries 

Comment — ^This appears to be one of the oldest 
patients to survive oesophagectomy It is remarkable 
how httle he was upset by it The growth was rather 
advanced and I was not surprised at his early death 

Case 2 — V G , age 64, a chef 
Adimtted Oct 3, 1941, with dysphagia for seven 
months Lost weight — 3 st in six months Had already 
had a gastrostomy, but could still swallow fluids Food 
sticks at manubrium, he says No physical signs 

X-ray Examination Orgamc obstrucuon from 9 cm 
to 5 cm above diaphragm 

(Esophagoscopy (Oct ii) Papilliferous new growth 
at 35 cm SuU some lumen Biopsy squamous 
carcinoma — especially basal cells — no cell nests 

First Operation (Oct 17) — Dissection of cervical 
cesophagus Local infiltration Stripped down towards 
arch of aorta Silver wire looped around oesophagus 
Wound closed 

Second Operation (Oct 20) — Torek cesophagectomy 
Paravertebral block, gas and oxygen, then cyclopropane 
(Dr Quayle) 

The whole of the left 5th rib was removed and the 
4th and 6th ribs divided The growth was mobilized 


and the oesophagus divided below it The right pleura 
was slightly torn during this — plugged with damp swab 
(Esophagus was brought out through neck and wrapped 
in a rubber glove finger The chest wall was closed m 
layers, water-seal drainage Growth resected, oesopha- 
geal stump brought through tunnel in front of manu- 
brium In spite of an interruption of three-quarters of 
and hour durmg the operation due to respiratory diffi- 
culties, the patient’s condiuon at the end was very fair 
Two pints of blood was given 

Progress — The next day his condiuon was fair , 
the small right pneumothorax was aspirated His 
extremiues were warm, pulse rapid (120), but of very 
fair volume On the third day arrhythmia of the heart 
was present — the pulse being in threes and fours The 
radiograph showed full expansion of lungs In the next 
two days his respirations increased, moist sounds devel- 
oped at the bases, and he died six days after the 
operauon 

Post-mortem examination showed much purulent 
bronchitis, but no consohdaUon There was no pleural 
infecuon 

Comment — I now think this case imght have been 
saved by umely and repeated bronchoscopic sucuon 
The cardiac arrhythmia, noted by various surgeons in 
some cases of oesophagectomy, probably had httle to do 
with his death 

Case 3 — F B , age 43, elecmcian 
First attended out-paUents’ Aug 29, 1942, com- 
plaining of slight discomfort m swallowing, particularly 
a raw feeling in the back, between the left scapula and 
the spine 

X-ray Examination “ No delay m the passage 
of a barium bolus with the first swallow ” (screening 
only) 

Esophagoscopy (Sept 18) An ulcer J X J m at 
28 cm , two-thirds of lumen suU open Biopsy showed 
squamous- and polygonal-celled carcinoma of the 
oesophagus with no horn formauon 

His symptoms were so slight at this ume that he was 
unwilhng to have anything done 

Second X-ray Examination (Sept 18) Films were 
now taken, and although there was sull no obsuucuon, 
the ulcer showed now as a large fleck in the mid-oesoph- 
agus 

Admitted to hospital, Oct 8 

First Operation (Oct 12) — Janeway gastrostomy 
No sign of abdoimnal spread 

Second Operation (Oct 19) — Cervical dissection 
of the cesophagus down to the arch of the aorta Silver 
wire loop placed around it 

Third Operation (Oct 21) — ^Antesthetic (Miss 
Faux) gas, oxygen, and ether, with cyclopropane 
Torek cesophagectomy The approach was through 
the right pleura , the whole of the 6th rib was removed, 
the vena azygos major divided between ligatures, and the 
mediastinal pleura over the cesophagus divided The 
cesophagus was mobilized There were no malignant 
glands, but the growth was beginning to show white 
under the muscle-fibres An apparently complete and 
adequate removal was secured 6 cm beyond, above, 
and below The distal stump was crushed, sutured, and 
invagmated , two-thirds of the thoracic oesophagus with 
growth was removed, the cervical stump was brought up 
through the root of the neck and fixed over the sternum 
in the usual way Water-seal drainage was employed for 
seven days 

Progress — The patient made an excellent post- 
operative recovery Subsequently various minor pro- 
cedures were carried out to prevent stricture of the upper 
stoma due to sloughing The distal stump of the oeso- 
phagus was also brought through the abdominal wall 
with a view to usmg it for constructing an ante-thoracic 
cesophagus later, as advocated by Wookey While this 
was being considered, however, he developed a nodule 
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in the cervical oesophagus, and an enlarged hver He 
died 10 months after the resection 

At autopsy there was a huge hver with umbihcated 
secondaries There were mahgnant glands along the 
whole posterior mediastmum There was a secondary 
the size of a cherry m the upper oesophageal stump 
The abdommal pre-aomc glands were involved No 
metastases in the lungs 
Comments — 

1 This case shows the importance of oesophagoscopy 
tn addition to barium swallow, before excludmg carcinoma, 
where the symptoms are strongly suggestive 

2 This was the earhest cancer of the gullet I have 
had , diagnosed m the pre-obstructive stage In no case 
have I felt so satisfied of having resected cleanly and 
completely well beyond the growth, which could only 
just be seen from the outside of the oesophagus The 
removal of the whole distal oesophagus might have made a 
difference here The rapid longitudinal lymphatic spread 
and the apparently high biological mahgnancy of any 
cancers of the oesophagus are no doubt closely related 

Case 4 — Mrs ACM, housewife, aged 56 
Admitted July 14, 1944 Always had good health 
until a month before adimssion, when she noticed some 
difficulty in swallowing which was not very senous 
No loss of weight A short, alert, healthy-looking woman, 
who could still swallow most ordmary food with httle 
difficulty Chmcal examination negative 

X-ray Examination Carcmoma mvolvmg lowest 
2 in of oesophagus 

CEsophagoscopy Exuberant neoplasm lower end of 
oesophagus (at 30 cm — a short patient) Histology 
Adenocarcmoma 

Operation (July 19) — ^Left transpleural oesophag- 
ectomy with ossophagogastrostomy, m one stage Antes- 
thetic (Dr Faux) Endotracheal tube, closed-circuit 
ether and oxygen, respiration ‘ controlled ’ durmg latter 
half of time The standard left-sided resection with 
cESophagogastrostomy as later described, was then per- 
formed The lowest 2 in of oesophagus was a sohd 
cyhnder of growth, areolar tissue outside condensed but 
not adherent Two pmts of blood was transfused 
during operation Condition at end of operation was 
very good Pulse 84 

Progress — ^Two days after operation she started 
regurgitating some “ black fluid ” every time she coughed, 
which proved to be stale blood and gastric contents 
(16 oz residue) and caused some anxiety It appeared 
that the post-operative oedema was enough to constrict 
the hole left in the diaphragm It was treated by gentle 
suction and washmg out through a Ryle’s tube twice a 
day On the fifth day, to spare her veins, a jejunostomy 
was done under a local antesthetic and the opportumty 
taken to feel the gap in the diaphragm It was not 
unduly tight However, a large catheter was passed up 
into the thoracic stomach, with its lower end m the 
duodenum This helped to keep the dilated upper 
chamber drained till the stomach regamed its tone The 
gastric contents steadily became cleaner, the emptying 
was studied by small barium swallows and as soon as it 
was sausfacto^— on the nmth day— she was allowed to 
take nuids The drainage from the pleura was only 

3 or 4 oz in all, and the intercostal tube was removed 
after two weeks as the discharge was clean The jejun- 
ostomy tube was taken out after three weeks She got 
up on the seventeenth day 

Her wounds healed by first intenuon Discharged 
on Aug 20, 1944, takmg full ordinary ^et 

She remamed very well wath no postural regurgitation, 
and doing her ordinary housework for about ninp months 
She then developed a nght recurrent laryngeal nerve 
paraljsis, wath nothing to account for it Six weeks 


Case 5 — J B , age 42, fishmonger 
Admitted Aug 3, 1944 Onset with hiccup 10 weeks 
before admission, soon followed by difficulty and sub- 
stemal pain on swallowing solids, and the food sticking 
haffivay down the breast bone Could still swallow a 
htde fluid General condition very fair Thm, scaphoid 
belly B P 170/100 No physical signs 

X-ray Examination Intrmsic obstruction distal third 
of oesophagus a httle above diaphragm 

CEsophagoscopy (Aug 5) At 37 cm is a carcinoma- 
tons ulcer Laterally mobile Biopsy showed tubular 
epithehal structure in a rather fibrous stroma 

By Aug 8 he seemed to be gettmg nothing through, 
his pulse was small and rather rapid (90—100), and pyrexia 
(99-100°) — notlung apparent to accoimt for this 

First Operation (Aug 9) — ^Local field block pro- 
came Upper laparotomy 

1 Exploration — no evidence of secondaries in belly 

2 Large vessels^ — left gastric and vasa brevia tied and 
divided 

3 Witzel jejunostomy, transomental 

Second Operation (Aug 16) — ^Assistant, Mr Kirz 
Closed-circmt cyclopropane (Dr Faux) 

Left thoracotomy through bed of 8th rib There was 
a httle turbid fluid in the pleura A mass the size of a 
plum in the lower 2i m of oesophagus, infiltrating the 
diaphragmatic hiatus Gullet was freed above and tape 
passed around it The diaphragm was then divided 
It was found that a good deal of plastic pentomtis had 
occurred (in one week) around the stomach , its final 
freemg mvolved a deal of delay The growth invaded 
the posterior mediastinum and the right pleura, and on 
removal left a gap in the pleura i x i in The margin 
of the hiatus also was removed in one piece with the 
oesophagus An end-to-side oesophagogastrostomy was 
performed i in below aortic arch by the method described 
The patient died shortly after, apparently of circulatory 
failure resultmg from respiratory failure and shock 

Comments — ^At autopsy no cause was found for 
this patient’s pyrexia except the rather large and rapidly 
growmg cancer itself (Note the fluid m pleura ) The 
right lung was partly airless from the open pneumothorax 
A tough and shaggy clot the size of a fig was found in 
the right auricle adherent to the auricular appendage, 
extending through the tricuspid valve into the pulmonary 
artery This was apparently ante-mortem and must 
have formed m the last hour of life, due to the fading 
respiration and circulation Whether a cure is ever to 
be expected in a case extending so far beyond the wall is 
doubtful But m a favourable subject the operation 
seemed worth attemptmg in view of the full palliation 
to be expected should he survive 

The disadvantage of doing any prehminary operation 
on the stomach m a left transpleural oesophagectomy was 
amply brought home to me m this case As the dia- 
phragm can be opened wide a one-stage procedure is 
quicker and better 

Case 6 — R , a metal-pohsh worker, aged 66 

Admitted on Aug 4, 1944 Always healthy untd 
four months before adrmssion, when he began to get 
difficulty with swallowing A wasted, rather pale man, 
who could only swallow fluids 

X-ray Examination Neoplastic stncture of middle 
third of oesophagus at the level of the bronchus (Fig 31) 

CEsophagoscopy A carcmomatous stncture at 32 cm , 
papilhferous, reasonable lateral mobihty Histology 
Squamous carcmoma 

First Operation (Aug 7) — ^Prehmmary laparotomy 
No secondary spread Therefore the upper half of the 
^omach was mobilized A Witzel jejunostomy with a 
Ho 12 catheter completed this short operation 

Second Operation (Aug 28) —Transpleural ceso- 


later a mass appeared in the nght postenor up^tion (Aug 28) —Transpleural ceso- 


months after the operauon 


trache^ tube, CO, absorber (Dr Faux) A nght trans- 
pleural resection with oesophagogastrostomy at level 
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above vena azygos major was performed The growth 
was found to extend from just below the vena azygos 
major for zi in distally Several lymphauc glands were 
involved Condition at the end of operation was good 
Progress— Two days after operation some oedema 
developed at the bases of lungs, which cleared up after 
a pmt of concentrated blood-serum (Blood-protein had 
fallen to 5 5 per cent) For the first fortmght he was 
only allowed sweets or ice by mouth The jejunostomy 
was ample for his sustenance— he was getting milk and 
glucose, 4 to 6 pmts a day, by this route From the 
second day a Ryle’s tube was passed into his stomach 
daily, the contents aspirated, and the stomach gently 
washed out On the fourteenth day he began feeds by 
mouth, increasing steadily as gastnc emptying was shown 
to be good by X rays {Fig 32) He was allowed to 
get up from the seventh day and was walking downstairs 
and mto the garden on the twelfth day The intercostal 
drain gave no trouble and was left out at the end of two 
weeks There had been only shght infection, by B 
pyocyaiieus On discharge he had a good appetite, was 
able to eat anything without discomfort In the next 
three months he gamed 34 lb No regurgitation or other 
disabihty from his thoracic stomach He has remained 
very well 

Case 7 — F H , a retired crane-driver of 67 
Admitted on July 18, 1945 Difficulty with solids 
seven months, hqmds three months Lost much weight 
(about 60 lb ) Nine months ago he had been admitted 
to a sanatorium because he had a cough and some old 
calcified shadows in the right apex, but was discharged 
as a “ pneumomtis ” He could now only swallow milk 
or soft foods 

X-ray Examination Filhng defect in middle third, 
about in long {Fig 33) 

CEsophagoscopy Stricture at 30 cm admits a quill 
Lateral mobihty good Biopsy Squamous carcmoma 
First Operation (Aug 17) — Mobilization of stomach 
and jejunostomy No secondaries The stomach was 
mobilized as described later Its upper reaches near the 
cardia, however, were not freed, as it is beheved that 
separation here will only result in denser adhesions A 
Witzel jejunostomy using a No 12 catheter, which was 
surrounded by omentum The abdominal wall was 
closed with fine nylon sutures 

Second Operation (Aug 27) — Assistant, Mr Kirz 
Anaesthetic (Dr Parry Brown) Pentothal i g , closed 
cyclopropane with cuffed endotracheal tube The right 
6th rib from its neck to its cartilage was removed On 
opemng out the retractor the 5th rib cracked and the 7th 
was divided The growth was easily palpable, extending 
downwards from the vena azygos major for 3 cm There 
were no obvious glands involved The oesophagus was 
then dissected free except for the deep aspect of the 
growth, where it was adherent to the left pleura , so its 
freeing was left till later The stomach was then brought 
up as dwcribed, through the enlarged hiatus, with no 
great difficulty, but considerable new adhesions — very 
vascular had already formed in the to days since the 
first operaUon The lower oesophagus and stomach 
could now be lifted into the wound and so the cancerous 
portion dissected out cleanly A piece of the adherent 
^posite pleura, however, came away with the growth 
This had been anticipated and controlled respiration was 
maintained throughout from now till the chest was 
closed The operauon was completed as described, 
the stomach margms were sutured over the anastomosis 
rather firmly at the end , the patient remained in good 
condition throughout 

Prmress — ^T he temperature only exceeded normal 
once after the operation) and the pulse remained of good 
1 olurne and rate 80 Forty-eight hours after the opera- 
tion he was coughing up yellow phlegm, however, and 
the next day, as there was some opacity of the bases, I 
Old a thorough bronchoscopic cleansing of both bronchi, 


leaving in 60,000 umts of pemcilhn As the prevaihng 
bacterium was a pneumococcus he was given 60,000 umts 
of pemcilhn daily via the cricothyroid membrane for 
three days The phlegm rapidly dimimshed On the 
evemng of the eighth day he had a sudden cardio- 
vascular attack with pallor, dyspnoea, and tachycardia 
The pulse became rapid and the beats alternating He 
improved during the mght and progressed well thereafter 
He was allowed fluids from the tenth day The mter- 
costal catheter came out after 10 days The jejunostomy 
developed a bad leak, and kept him in longer He was 
discharged very well and quite healed after two months 
Fig 34 shows Ae stomach in right pleura and the anasto- 
mosis at the level of the manubrium sterm He could 
swallow everything except lumps of meat — which stuck 

I inspected his stoma later Quite healed No 
sutures seen It was the size of a little finger Dilated 
from size ii to size 18 bougie 

Comments — 

1 It IS interesting that adhesions had formed round 
the stomach m 10 days which took a good deal of separ- 
ating, but did not seriously interfere with the second 
stage 

2 No satisfactory explanation was found for his 
sudden distress on the eighth day It was probably a 
cardiac disturbance due to the vagal damage 

3 The narrowness of the stoma was most likely the 
result of the rather tight investing suturing of the stomach 
margins in this case 

DISCUSSION 

Radiotherapy — ^There seems httle doubt that 
many cases of squamous carcmoma of the oesophagus 
are radiosensitive and in themselves should respond 
to X radiation 

L J P -M , a frail httle woman of 68, was admitted 
to the hospital in October, 1937 She complained of 
dysphagia and wasting 10 months X-ray examination 
showed a filhng defect f in long in the cesophagus at 
upper border of the manubrium On oesophagoscopy 

1 found a typical carcmoma with raised edges Section 
showed a squamous carcmoma Dr Bromhall gave her a 
course of X-ray therapy — ^4000 r in all There was a good 
deal of general reaction A year later she had gained 

2 St m weight and looked very well She had no 
symptoms 1 oesophagoscoped her m 1943 and again 
last year About i in below the cricopharyngeus she 
has a smooth supple crescentic web — ^the scar of the old 
lesion The oesophagus at this pomt is the calibre of 
the httle finger rather than the thumb, but otherwise 
there is no trace of her ever having had a cancer 

I am indebted to Dr Bromhall for her notes of the 
case 

This case, well and free of recurrence after eight 
years, shows what can be done in the upper third 
where the gullet is fairly superficial Baum has had 
a case symptom free for six years and Pohle for 
seven years — the former ched of metastases, however, 
after mne years The adenocarcinomas of the lower 
end are not only inaccessible to adequate radiation, 
but often of a type, as m the stomach, which rarely 
responds What of the squamous carcmomas of 
the middle third’ About a third of them are of 
low differentiation, and by comparison with those 
of mouth and pharynx should be radiosensitive 
But the crux of the problem here is that the growth 
is approximately ii cm from the anterior chest 
waU and 10 cm from the posterior Using 200 kv 
radiation the depth dose is only about one-third of 
the skin dose It thus appears to be physicalh 
impossible to apply to the tumour an average 
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‘ sterilizing ’ dose without exposing the patient to 
more radiation than he can stand On the other 
hand radium, both intracavitary and mtersutial, 
has so frequently either had no effect or else has 
caused death from perforation into trachea, bronchus, 
or mediastinum that it has virtually been given up 
With the exception of Guisez no one has claimed any 
cures, and even he now admits its value is palhative 
only It seems, therefore, that m the upper third 
radiauon is occasionally curative , m the imddle 
third the growths are frequently of a radio-sensitive 
type, but they cannot be effectively treated because 
of their depth , whilst in the lower end the adeno- 
carcinomas are both relatively inaccessible and 
relatively insensitive As a palhauve measure 
radiation can only justify itself if it renders a 
gastrostomy unnecessary Although some have 
claimed that this can be achieved m half the cases, 
in my experience it is exceptional I think the 
‘ direct ’ irradiation of a growth found inoperable, 
through the operation wound, combined with lateral 
anastomosis (oesophagogastrostomy) is a treatment 
well worth pursuing 

The Aims of Cancer Surgery — The aims of 
radical cancer surgery are (a) To cure the disease , 
while (b) Rendering the patient’s life useful and 
enjoyable — or at least bearable 

These two aims are always to be borne in mind 
by the surgeon and the effect of the operation ex- 
plained to the patient beforehand Frequently 
both aims cannot be fully achieved as, for example, 
in carcinoma of the rectum Indeed in carcinoma 
of the pelvi-rectal junction it is still a matter of 
dispute even amongst surgeons as to how far the 
first objective should be compromised by the 
second consideration — i e , the decision between a 
conservative removal and an abdommo-perineal 
resection will often depend on how unpleasant the 
patient considers a colostomy The aim of palhative 
cancer surgery, however, is purely to alleviate the 
patient’s symptoms — to reduce his discomfort It 
may or may not prolong his life 

How do the various procedures for carcinoma of 
the oesophagus fare by these criteria’ Palhative 
radiotherapy we have already claimed is only worth 
while if It IS likely to preserve the swallowing 
Gastrostomy is indicated when complete obstruction 
IS impending in an inoperable carcinoma Intuba- 
tion with a Souttar’s tube, now so seldom done, is 
in fact a much more satisfying palhative operation 
in the cases where the tube remains in position 
As for the radical procedures it must be remembered 
that surgeons are so far still working on the purely 
technical problems of radical resection It may well 
turn out that when these problems are solved, the 
cure rate will still be low That is what has happened 
in the case of carcinoma of the stomach If this 
should be so and the great majority of cases be 
desuned to die of recurrence withm a year or two. 
It IS very important that the ‘ curative ’ operauon 
which the patient has undergone should also be 
palhative when recurrence ensues , or at least that 
It should not actually increase his discomforts 

THE LOWER END 

Judged by the above criteria the present position 
with reference to carcinoma of the lower end is 


very satisfactory Not only does the resection with 
oesophagogastrostomy satisfy the postulates of 
Halsted for the removal of cancer, but it also gives 
the best possible alleviation of symptoms 

The early successful resections of cancer of the 
cardia (i e , abdoimnal oesophagus) were done by the 
purely abdominal route (Voelcker, 1908 , Kummel, 
1910 , Bircher, 1918) This entailed pulhng down 
the lower oesophagus into the abdomen and 
anastomosing it to the stomach or jejunum This 
procedure will always remain dangerous, as it must 
result m an anastomosis under tension Never- 
theless, as the piece resected was short (no doubt 
unduly so) about 40 per cent of the cases recovered 
Sauerbruch, m 1905, pubhshed his ingemous 
Etnstulpuug or intussusception operation for cancer 
here He had no success, but Voelcker and Ohsawa 
had one each Ohsawa’s other cases, if hrmted to 
the cardia, were done by an extended abdominal 
approach, displacing the left lobe of the hver and 
enlarging the hiatus so as to enter the posterior 
mediastinum In cases where the growth involved 
more than a cenumetre or two of the lower oesophagus, 
however, he carried out several successful “ thoraco- 
laparotomies ” with immediate oesophagogastrostomy 
Although Biondi (1895) and Gosset (1903) had 
worked out the essential steps of transthoracic 
transphremc oesophagogastrostomy, it was not 
until 1938, when Adams and Phemister descnbed 
their successful operation in man, that the procedure 
became recogmzed as the standard method Their 
work was based on animal experiments and the 
principles were confirmed by the experimental work 
of Noland Carter et al (1938) 

The Principles of (Esophagogastrostomy — 
For growths of the lower end the left thorax is 
freely opened through the bed of the 8th rib The 
phremc nerve is paralysed The oesophagus is 
mobihzed, the diaphragm is freely sht from the 
hiatus outwards The upper half of the stomach is 
mobilized and brought up into the pleural cavity 
The following are essenual — 

1 Adequate resection en bloc 

2 Removal of all tension from the suture line 

3 Avoidance of the least soihng 

4 An anastomosis which is end-to-side, two- 
layered, precisely stitched with interrupted sutures 

5 Just as the sheet-anchor m abdominal anasto- 
moses IS the serous coat, so m the oesophagus it 
IS the mucosa (see Fig 44) This is thick and 
comparatively strong 

6 Water sealed drainage and early expansion of 
the lung 

As for needles, Adams, Escudero, Aronsohn, 
and Shaw (1938) lost 4 out of 13 dogs through using 
a cutting needle for the anastomosis The method 
of inkwell implantation was shown by Noland 
Carter’s experiments to be umformly followed by 
stricture This is a pity, as it promised to be a 
neater proposition than an edge-to-edge anasto- 
mosis 

The steps of abdominal surgery for cancer — 
VIZ , radical resection, mobihzation to secure approxi- 
mation without tension, anastomosis — have thus 
been successfully apphed to cancer of the lower end 
by throwmg the abdominal and thoracic cavities 
into one and mobihzing the stomach 
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THE MIDDLE THIRD 

In the case of the Torek operation the position 
IS very different If there were a high prospect of 
cure then patients might face their discomforts with 
equanimity However, a large proportion of cases 
are likely to recur early These will therefore have 
imdergone a formidable operation which not only 
has failed to cure, but has actually added to the 
misery of their remammg months For they have 
probably had a gastrostomy earher than they needed 
It and also had to suffer an additional stoma dis- 
rhgrOTng several ounces of sahva on their chest wall 
every day It thus seems imperative to devise an 
operanon which shall both be surgically adequate 
and also preserve the swallowmg The simplest 
attempt to deal with this is a rubber tube joinmg the 
two distant stomata This is uncertam, clumsy, 
and distasteful to some , too troublesome for others 
The construction of an antethoraac ersatz oesophagus 
(jejuno-cutaneous) is another solution This, how- 
ever, means multiple operations lastmg perhaps two 
years It is very hable to blockage, infection, and 
fistulje The raortahty from such reconstruction 
operations alone is considerable (over 20 per cent) 
The most weighty objection of ^ is that many of 
the patients will have died of recurrence before the 
operations can be completed The number of 
Torek cases which have acquired a completed ante- 
thoraac oesophagus must be very small Therefore 
surgeons have been tiymg to work out other pro- 
cedures which consnmte a different operation rather 
than the methods of mochfymg the functional results 
of the Torek descnbed above One is Garlock’s 
recently reported method (1944) of transposing the 
upper oesophageal stump on to the outer side of the 
aortic arch, bnngmg up the stomach as m lower-end 
cases and makmg the anastomosis at the level of the 
arch The drawback to this, m addition to the 
drawbacks inherent m the left pleural approach for 
these cases, is that the blood-supply of the upper 
stump, mostly descendmg from the i^enor thyroids, 
IS jeopardized Moreover, the aortic arch mterferes 
with the fixanon of the stomach to the chest 
vail 

Hermon Taylor has apphed the method which 
Kirschner tried for impassable simple stncture — 
mobihzmg the stomach, bnngmg it up m a sub- 
cutaneous tunnel m front of the sternum to meet 
the oesophageal stump, and perfomung an anasto- 
mosis there In the case of his which survived, 
the anastomosis broke down, leavmg a gap which 
had to be bndged by a rubber tube To complete 
the whole operation m one stage is a formidable 
undertakmg , the secunty of the anastomosis seems 
none too good, and agam the blood-supply of the 
cesophageal stump must cause anxiety 
(Most surgeons who have done several Torek 
operano^ have seen the up of an upper end slough ) 
Although m the last few 5 ears a return to basic 
pnnaples has almost sofred the problem of sepsis 
m mtrathoraac anastomosis, the results are not so 
good as ennrelv to preclude further trials with 
extenonzanon 

ibg/ir or left pleural approach ^ For growths of 
the lower end of the oesophagus and of the cardiac 
end of the stomach mvolvmg the oesophagus, the 
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cleft transpleural operation of resection with 
oesophagogastrostomy has become standardized 
For growths of the mid- oesophagus also most 
surgeons have used the left transpleural approach 
This IS partly due to Torek’s example, and partly 
due to the fact that the lymphatic spread is chiefly 
distal m the oesophageal waU, and the behef that as 
this is so the only way the giillet beyond the growth 
can be freely removed is through the left pleura 
It has been clauned that the rational way to remove 
a carcmoma of the mid-cesophagus with involved 
left gastric glands is by a monobloc dissection through 
the left pleura and diaphragm As ChurchiU and 
Sweet (1942) have pomted out, however, it will 
probably be found that few if any such cases are 
really operable What is required m cases without 
mtra-abdommal glandular mvolvement is removal 
of all the oesophagus down to the cardia This is 
perfectly feasible through the right pleura, as first 
shown by Frankhn at (jrey Turner’s clmic Thus, 
if this last argument is met, the question of which 
side for the mid- oesophagus can be settled, as it 
should be, purely on considerations of approach 

The advantages of the nght transpleural approach 
are — 

1 A far better accessibihty of the upper two- 
thirds of the thoraac oesophagus (This is obvious 
on reference to the transverse sections of the thorax 
m any anatomy text-book ) 

2 Only the vena azygos major has to be divided 
to lay bare its whole course 

3 The aortic arch (and to a large extent the 
descending aorta), mstead of bemg an obstacle, 
becomes a safety barrier between the surgeon and 
the other pleuraJ cavity Instead of separaung the 
growth bluntly and bhndly from behind the arch. 
It can be dissected under fuU vision 

The side chosen for the operation should be that 
givmg the better exposure Therefore, to operate 
on the mid-cesophagus through the left pleura is 
as unanatomical as it would be to operate on the 
lower end through the nght pleura By adoptmg 
the method to be descnbed the quesDon of lym- 
phatic spread m no way affects this general pro- 
position 

A New Procedure for Mid-thoracic Growths 

Repeated dissections of the cadaver showed that 
the whole of the distal (Esophagus could be removed 
through the nght pleura As an extension of this, 
dissections were made to see whether the stomach 
as well could be brought up through an enlarged 
hiatus By first mobihzmg it through the abdomen. 
It was found that the fundus could be actually 
brought as far as the apex of the pleura Thus it 
seemed possible not only to remove the oesophagus, 
but also to complete the operation by an cesophago- 
gastrostomy at any level demanded 

Stage I — ^An upper left paramedian laparotomy is 
done The abdomen is carefully explored If there 
metastases the greater curvature of the stomach 
IS freed m its upper half The vasa brevia, left gastro- 
epiploic arterj, and the omentum are divided well away 
from the stomach, leavmg a vascular arch attached to the 
j ‘^'uve The gastro-hepanc omentum is then 
dinded, agam well away from the lesser curve, and the 
left gastnc artery is ued and divided near tts origin 
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iPtg 35) To reduce inflammatory reaction and adhe- 
sionsj fine silk should be used throughout and the most 
careful haemostasis secured Finally, a loop of gut about 
a foot down the je;unum is chosen and a size 10 catheter 
inserted by Witzel’s method This is brought out, 
surrounded by omentum, through the lower end of the 
wound (If there are metastases present, all that is done 
IS a Janeway gastrostomy ) 

For the 10 or 15 days after the first stage every 
effort IS made to improve the patient’s nutrition by a 


of tape are passed round the gullet to be used as 
‘ guy-ropes ’ (Fig 37) The involved segment, together 
with any glands, is then slowly dissected free Care 
must be taken to avoid opening the left pleura — a serious 
complication There is no need to paralyse the phrenic 
nerve The lower end of the oesophagus is gradually 
freed by retracting the diaphragm, dividing the branches 
of the vagi, and keeping it on the stretch with sponge- 
holders (Ftg 38) The part in the oesophageal hiatus 
IS then freed with the indc\ finger A specially devised 
sickle-shaped retractor (Ftg 39) is now insinuated into 



pjG 25 — Left upper paramedian incision The left gasme, left gastro epiploic vessels, and the vasa brevia are 
divided, leaving a vascular arch along both curvatures 


high-carbohydrate, high-protein diet, with extra 
vitamins The jejunostomy makes this possible 

Stage II — With the patient in the left lateral position, 
and a sandbag under the chest, the whole of the right 
6th nb from ^e neck to its cartilage is removed, and the 
chest entered through its bed (Ftg 36, inset) If after 
careful exarmnation die growth seems removable, the lung 
is packed forward and the vena azygos major divided 
between ligatures (Ftg 36) The mediastinal pleura is 
then incised and just above and below the growth pieces 


the hiatus This instrument not only retracts and 
stretches the hiatus with its tapering end, but holds the 
diaphragm and underlymg liver out of the way As 
soon as the cardia is drawn up through the hiatus, the 
peritoneum is opened and then severed all round 
the circumference By steadily drawing on the cardia, the 
fundus ana eventually the body of the stomach are brought 
up into the pleura (Fig 40) Adhesions of varying strength 
will have formed in the interval since the first operation — 
they are separated When the stomach is sufficiendy 
mobilized so that the fundus reaches well above the 
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Fig 40 — The hiatus has been dilated and the fundus and 
body of stomach are being drawn up Inset (a) shows line 
of section of cardia 



FiG 41 — The making of the gastric bed and its fixation in 
the chest The folded-back oesophagus is laid in position 
for the anastomosis 


Note In these right-sided anastomoses^ I have not 
crushed the phremc nerve as the excursion of the dia- 
phragm at the hiatus is small in contrast to that nearer 
the dome, which surrounds the stomach in left oesophago- 
gastrostomies The great advantage of a working dia- 
phragm during the first few days after the operation is 
obvious, provided it does not, on inspection, pull on 
the actual suture Ime 



Fig 42 — Details of the anastomosis Note that the 
sutures are of fine interrupted silk Each through-and- 
through suture includes the strong cesophageal mucosa which 
tends to retract out of sight The knots ore placed inside 


If there is an appreciable amount of bronchial 
secreuon, a careful bronchoscopic cleansmg is done 
before the patient leaves the table 



Fig 43 — The stomach edge or an omental fringe is folded 
over in front of the completed anastomosis The dramage 
catheter is feed adjacent to the stoma 


Post-operative Care — Blood transfusion may 
be continued after the operation if necessary In 
most cases, however, not more than 2 pints of blood 
in all wiU be required After this the needle should 
be removed from the vein and nourishment given 
by the jejunostomy tube — a far safer way Thus the 
danger of oedema of the lungs through too much 


jasv - 
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to dissect all round and carefully postpone further 
manipulation on the deep aspect When the distal 
end of the (Esophagus has been cut it can be lifted 
well up and the growth finally freed At this stage, 
should a tear occur, it can be immediately plugged 
and the plug need not now be disturbed till the 
moment the chest is finally closed and both pleurte 
exhausted 

RETROSPECT AND PROSPECT 

“ Fear of the pleura will m a few years pass into 
the limbo of forgotten things, there to keep company 
with the fear of the peritoneum which for so long 
haunted the minds of surgeons ” These words 
were written, not in 1943, but in 1903, by Gosset 
He, moreover, went on to state that not only 
the transpleural transphremc oesophagogastrostomy 
worked out experimentally by him could be carried 
out by that route, but also total gastrectomy One is 
tempted to dismiss such a statement as an over- 
confident and hasty prophecy based, as it was, on 
three bodies and a dog ' It was all very well to 
behttle the dangers of transpleural operations, at a 
ume when those dangers, physiological and infective, 
still meant a mortahty of nearly 100 per cent It is 
not surprising that much of the next 40 years 
was spent in devising ways of circumventing the 
dangers rather than facing them Since surgeons 
returned to a frontal attack, progress has been rapid, 
and Gosset hved to see his prophecy vindicateci 
before his death m 1944 The operative mortahty 
in all the cases of (Esophagectomy which Ochsner 
and De Bakey could collect up to 1940— a total of 
191, was 72 per cent Since then it has steadily 
fallen, in spite of the fact that an increasing number 
of anastomoses have been carried out, making the 
operation longer and more difficult Garlock, in 
1944, reported he had operated on 60 cases, with a 
mortahty of 48 per cent In 45 of these an anasto- 
mosis was done Recently he reports that his 
mortahty has come down to about one in three 
(Garlock, 1945) Sweet (1945) reports 90 cases of 
resection with oesophagogastrostomy at Massa- 
chusetts General Hospital with only 16 deaths 
(18 per cent) , their total mortahty rate for all the 
transpleural resections, both oesophagogastrostomies 
and total gastrectomies, was 21 per cent Phemister 
(1945) has operated on 22 cases, with 8 deaths It 
thus looks as if the operative mortahty, in the hands 
of surgeons who are both adept at abdominal 
surgery and also used to workmg in the thorax, is 
going to settle well below 40 per cent As for long- 
term results It IS still early to judge, as nearly all the 
large series have been completed so recently, although 
we do know that the great majority have recurred 
within two years Nevertheless the number of 
long survivors is gradually mounting No one has 
yet had a patient hve as long as Torek’s origmal 
case — thirteen years Garlock (1945), out of 76 
resections, has 24 ahve and well, varying from ten 
years to one month Out of his 36 patients with 
squamous carcinoma 10 are ahve and well, 4 of them 
over five years, 2 two and a half years, 2 one year 
Of his 40 resections of the cardia (adenocarcinoma), 
all with anastomosis, 14 are ahve and well, the 
period ranging from five and a half years down, 
the majority between two and three years Sweet 


(1945) tells me he has the following survivors out 
of a total of 84 operated on i over five years, i 
over four years, 7 over two years Noland Carter 
(1945), out of 8 successful resecuons, only had 
I hve over two years Phemister (1945) states 
that of his 14 operative successes, only 3 have hved 
over two years His well-known first case (1938) 
is still ahve and well The other 2 hved three years, 
both dying of recurrence Out of a total of 172 
cases operated on in three American centres in the 
last few years with an operative mortahty of 29 per 
cent there are 7 cases ahve and well over five years, 
21 over two years As rather more than half the 
cases have been done in the last two years, a rough 
corrected figure would be a 5-year survival-rate of 
9 per cent and a 2-year of 25 per cent 

We have come to realize that the Torek type of 
operation will possibly prolong the patient’s hfe, 
and certainly prolong lus misery 

As for the prospect, it is not entirely a fair one 
We had been led to hope that the problem of cancer 
of the oesophagus was essentially a techmcal one 
But as that gets solved, disquieting evidence is 
accumulating that this lesion is, in the main, of rather 
a high malignancy Degree of mahgnancy, to the 
patient, is the length of time the disease takes to 
kill him , to the pathologist it is an opinion based 
on post-mortem findings and the appearance of the 
cells For the surgeon, it may be defined as the 
liability to recurrence after apparently adequate 
removal This is the practical criterion, and in a 
few years it will decide Ae long debate as to whether 
cancer of the oesophagus is of high or of low malig- 
nancy In the meantime 2300 people in England 
and Wales develop cancer of the oesophagus every 
year Our aim must be radical operation m more 
of the early cases and in fewer of the late ones The 
hope of discovering some early symptom which would 
bring the cases to hght before the obstructive stage 
is unhkely to materiahze In the minority of 
patients where pre-obstructive symptoms do occur 
(epigastric discomfort, retrosternal pain, a sore feeling 
in the back, cough) these are not clamant enough to 
take them to the doctor and not characteristic enough 
to suggest the diagnosis even if they did We 
therefore have to fall back on dysphagia as the 
symptom Is it too much to hope that before long 
the pubhc will be taught that any disturbance of 
swallowing must mean seeing the doctor about it, 
that doctors will assume all such cases over 40 years 
of age to be due to cancer unless obviously due to 
something else, and that physicians and surgeons 
will insist that such growth is excluded only when 
both radiography and cesophagoscopy are negative’ 
The early case means less sepsis, less malnutrition, 
an easier and qmcker operation (The late cases, 
doubtfully operable, will probably come to be 
treated by a by-pass operation, using fundus of 
stomach or jejunum according to the circumstances, 
perhaps combimng the procedure with direct 
irradiation through the wound ) Early diagnosis 
should thus be rewarded by a reasonable operative 
mortahty, good rehef of symptoms, and at any rate 
a fair number of 5-year cures It is disappointing 
that, for the moment, the oudook is not brighter 
For no field in surgery presented more dangers and 
difficulties , in none was the challenge taken up 
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with more persistent endeavour m the face of 
repeated failures 

SUMMARY 

1 A brief account of how the bold early experi- 
ments in oesophageal surgery were followed by 
decades spent in trying to circumvent rather than 
face the dangers, and recently by a return to straight- 
forward resection with anastomosis 

2 An account of 7 personal cases of cesophag- 
ectomy, with 5 recoveries 

3 The prmciples of oesophageal resection with 
anastomosis for cancer of the lower end, and the 
difficulaes of applying similar methods to cancers 
higher up 

4 An account is given of a new operation of 
resection with immediate anastomosis for cancer in 
the middle third After first mobihzmg the stomach 
by laparotomy, a right transpleural cesophagectomy 
IS performed, the stomach being brought up through 
the dilated hiatus, fixed at any required level m the 
right pleura, and an end-to-side cesophago- 
gastrostomy performed 

5 A review of what has been achieved and how 
It might be improved upon 

I would hke to thank my ansesthetists, particu- 
larly Dr Faux and Dr Parry Brown, for their 
enthusiastic and skilful help, and their equanimity , 
also my house surgeons and ward sisters for their 
unxemittmg post-operative care Gases 4 and 6 
were shown at the Royal Society of Medicme, and 
I am indebted to the Honorary Editor of the 
Proceedings for permission to include them here 
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CHRONIC OSTEOMYELITIS, THE SEQUEL TO A GUNSHOT WOUND 

By GEORGE PERKINS, MC, London 


Starting as a locahzed acute inflammauon, osteo- 
myehus due to a penetratmg wound pursues one of 
five courses — 

a The inflammaUon may die down within a 
reasonable ume and never agam trouble the pauent 
Probably this is the most frequent outcome The 
body, by its defences, aided medicaUy by drugs that 
inhibit the grouoh of orgamsms and surgically bv 
drainage, smothers the infecuon 

b The acute mflammauon may continue for a 
long time, and from its very chromcity acquire 
me appellation of chrome osteomyehus This 
however, is not what W'e generally mean by 


chrome osteomyehus, and it is better to disungmsh 
It under the separate Utle of persistent acute osteo- 
myelitis 

c The acute inflammauon may subside, leavmg 
behind a sinus which extends down into the intenor 
of the bone 

d The acute inflammauon may die down and 
the wound heal, but later, after an interval of 
^nths or years, the acute inflammauon recurs 
We refer to these recurrent erupUons as flares 

® The pauent may have a chrome smus and also 
be subject to recurrent attacks of acute mflammauon 
m the bone 
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CHRONIC OSTEOMYELITIS 

The sinus txack is exased and as much of the 
surrounding fibrous ussue removed as is safe, having 
regard to the presence of mam nerves and vessels 
A large extent of bone is exposed subperiosteally, 
and up to a half of the circumference of the cortex 
is chiselled away piecemeal until healthy bleeding 
bone is reached Sometimes the whole diameter of 
the bone is permeated with chrome inflammatory 
ussue , if this is so, the operauon will probably fail, 
since the aim of the operauon— the complete removal 
of all infected bone — cannot be attained Care must 
be taken not to fracture the bone, and the limb 
should be weU supported on sandbags during the 
operauon to rmnimize the risk The walls of any 
cavity should be removed, for unless the soft ussues 
can fall in and obhterate all dead spaces the operauon 
is unlikely to succeed because the void will be fiUed 
with blood-clot which acts as an incubauon chamber 
for the growth of orgamsms, whereby the infecuon 
is perpemated The operauon entails hard work 
and much chiseUing 

So far, so good The surgeon has succeeded, 
as he hopes, in removing all the mfected bone How- 
ever, his task IS only half done , he now has to 
prevent the bone from getting remfected either by 
Its own orgamsms, some of which of necessity remain 
in the wound, or by new orgamsms introduced from 
outside 

In the old days reinfectton was taken for granted 
and an immediate acute inflammauon of the bone 
was assumed to be mevitable , and in order to 
prevent further necrosis from this new bout of 
inflammauon free dramage from the bone was con- 
sidered imperauve Accordingly, the wound was 
hghtly packed with gauze soaked in paraffin, and this 
was renewed every few days The result was that 
a new infecuon was introduced and the operauon 
failed to cure the smus The recent war has changed 
this procedure , for it has taught us that it is well- 
mgh impossible to prevent exposed ussues from 
becoming mfected, however carefully the dressings 
are done , it has also given us an anusepuc harmless 
to the ussues Modern treatment is based not on 
the mevitabihty of remfecuon, but on the vital 
necessity for avoiding it 

After the removal of the dead bone, therefore, 
the wound is sprayed with pemcilhn, care bemg 
taken not to overlook small crevices and recesses, 
and the wound is sewn up Some surgeons leave 
tubes reaching down to the bottom of the wound 
through which pemcilhn in soluUon can be sqmrted 
from time to time This does not appeal to me, as 
I cannot beheve the flmd can circulate freely and 
permeate the whole wound, as it can when in)ected 
into one of the natural caviues of the body On the 
other hand, any channel of commumcauon between 
the outer world and the depth of the wound is an 
imntauon to orgamsms to enter 

This procedure— thorough spraying of the walls 
with pemcillm, followed by immediate suture of the 
wound— IS feasible when the bone is lymg at some 
deptli from the surface But when the bone is sub- 
cutaneous the wound cannot always be closed for 
lack of healthy skin It is fiinle to try and obhterate 
a gap by sewing the edges of the skm under tension , 
the suture hne invanably breaks down To replace 
lost skm, skin must be imported Three methods 
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are under trial (n) Covering the raw area with 
a Thiersch graft , (fi) Raismg at a previous operation 
lateral skin-flaps ready to be swung across the gap , 
and (c) Preparmg beforehand a fuU-thickness skm- 
graft and transplantmg one end of it some weeks 
before the bone operation is undertaken 

It sometimes happens that the radiograph shows 
a foreign body m the soft parts and old osteomyehtis, 
and the surgeon is not sure whether the smus is 
caused by the foreign body or by smouldenng 
inflammation m the bone, and m consequence is 
undecided which type of operation to perform — 
whether a simple removal of the foreign body or a 
resection of the diseased bone In these circum- 
stances useful information is sometimes obtained by 
X-raymg the area after the injection of hpiodol into 
the smus When the opaque track leads towards 
the foreign body it is a safe assumption that the 
foreign body is the cause of the smus, and the simple 
operation is indicated , when the track leads into the 
bone the bone should be excised 

These two operations — sequestrectomy and bone 
excision — are both designed to get rid of a sinus 
And I have said that if the smus recurs after one 
bone excision, no further operation should be 
attempted m the hopes of getting the sinus to heal 
There is, however, one exception to the rule that a 
smus should not be operated upon after a bone 
excision has failed another operation is justified 
if the discharge from the sinus stinks A sprmg- 
cleanmg operation, at which as much infected tissue 
as possible is removed, often gets rid of the secondary 
infection and therefore of the smell But the 
paaent should be made to understand that the 
operation aims only at getting rid of the smell , 
othervnse he will be disappointed when the sinus 
fails to heal 

RECURRENT ACUTE OSTEOMYELITIS 
(A FLARE) 

These flares, although associated with local signs 
of inflammation and often with mtense pain, are 
pecuhar in that they are not accompamed by severe 
or lasting toxemia The patient’s temperature is 
raised and he may feel lU , but this phase passes off 
qmckly, and within a few days his health is restored 
In this respect a flare is not unhke a bout of malaria 

There is no accounting for these flares, and no 
known method of avoiding them A patient may 
not have had any symptoms for years — perhaps 20 
— ^then, after a blow or excessive muscular exertion, 
or sometimes for no obvious reason, the wound 
flares The rapidity and ease with which these 
flares are overcome show that the body has a strong 
defence, but seemmgly the defence is not strong 
enough to prevent an attack, although capable of 
smothermg it when it occurs Immunizing the 
patient with vacemes has not met with any success , 
indeed, an interesting fact is that once the patient 
starts havmg flares he may have several m quick 
succession m spite of not havmg had any trouble 
for years previously 

The inflammation may or may not be confined 
to the bone Chmcally, the skm, the deep tissues 
aroimd the bone, or the bone itself, may appear to be 
the principle (or sole) site of the inflammation Of 
particular mterest is the subcuticular inflammation 

3 
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that spreads far up and down the limb and resembles 
an erysipelas An attack of erysipelas of this nature 
IS a good omen, smce it seems to confer an effective 
immumty lasting some time 

Treatment consists of rest, and the patient should 
be kept in bed Locally, hot poultices are soothing 
Surgery is not indicated unless an abscess forms 
An abscess should, of course, be opened, but there 
IS no urgency The longer the abscess can be left, 
the nearer it approaches the surface, and the smaller 
need be the opemng Meanwhile, the patient is 
receiving self-immumzation It is sufficient to give 
an exit to the pus through a small incision, and to 
leave the wound open , it is not necessary (or 
advisable) to estabhsh prolonged drainage As a 
rule, the wound heals withm a week or two, and the 
patient’s condition is then much what it was before 
the flare Even when an abscess arises within the 
bone, the bone rarely needs to be touched because 
cloacEe allow the pus to escape from the bone Only 
exceptionally, when a high temperature and severe 
pain persist, is exploration of the bone called for 

A SINUS WITH RECURRENT FLARES 

These cases as a rule defy treatment The sinus 
indicates a persistent grumbling inflammation, and 
the flares indicate that the bone is riddled with 
orgamsms that are potentially acnve Operation 
rarely does any good, particularly when the end of a 
shaft IS involved, where for anatomical reasons an 
adequate removal of diseased bone is not feasible 

Most of these patients have undergone many 


extensive bone operations without any benefit, each 
one invahding them for many months Excluding 
an operation on the bone, there are two courses open 
to the patient one, to accept his lot and to be 
resigned to periodic flares which will keep him from 
work for several weeks once or twice a year, and 
the other, to lose his hmb Many a pensioner of the 
last war is to-day thankful that he was at last per- 
suaded to have his leg amputated 

Under pemcilhn it is usually safe to do a defimtive 
amputation at a seat of elecuon, in spite of infection 
in the bone lower down 

It remains to be stated that pemciUm has not in 
my experience been of any benefit in preventmg 
flares or in heahng sinuses Pauents with chronic 
osteomyehus wilhngly submit themselves to a trial 
of this treatment, and such is the faith of human 
nature that most of them declare that they have 
derived benefit from pemcilhn, sometimes even after 
the first injection But to a sceptical observer it is 
difficult to see any change in the chrome osteomyehus 

As surgeons, we want to know what surgery has 
to offer in the treatment of chrome osteomyehus 
Surgery is useful — 

1 To remove a sequestrum 

2 To excise a whole area of diseased bone, if 
that is possible 

3 To get rid of an intolerable smell 

4 To open an abscess 

In other words, the four indicauons for surgery 
are a sequestrum, a sinus, a swelhng, and a smell 


A STUDY OF THE FATE OF NERVE HOMOGRAFTS IN MAN* 

By R BARNES, P BACSICH, G M WYBURN, and A S KERR* 


In 1920 the Medical Research Council reported 
“ nerve-grafts should only be adopted as a substitute 
for end-to-end suture in those very rare instances 
where it is absolutely impossible to bring about 
direct approximauon ” Interest m nerve-grafting 
was revived in 1932 when Ballance and Duel (1932), 
recorded the successful repair of facial-nerve injuries 
by autografts 

A fair proporuon of nerve homografts are 
successful m cats (Bentley and Hill, 1936) and 
rabbits (Sanders and Young, 1942, and Bacsich and 
Wyburn, 1945, impubhshed results), while Bentley 
and Hill (1940), after the repair of the external 
pophteal nerve of monkeys by a 3-in nerve homograft, 
were able to ehcit a satisfactory motor response on 
electneal stimulation of the nerve, and in some cases 
observed large numbers of nerve-fibres throughout 
the length of the homograft Moreover, m man, 
regenerating nerve-fibres may penetrate some distance 
into, or even traverse the entire length of, the graft, 
and there appears m most cases to be a satisfactory 
vascularization of the graft Recent accounts 
(Sanders, 1942, Seddon and Holmes, 1944 , Spurl- 
Img, Lyons, Whitcomb, and Woodhall, 1945) 


* From the Departments of Surgery and Anatomy, 
Glasgow Umversity, and Winwick Emergency Hospitd 


stress the unquahfied failure of the nerve homo- 
graft in man The present report on the results of 
8 cases of human nerve homografts once more 
confirms what can now be regarded as the normal 
expectation of the complete failure of this method 
of repair of gaps m the large nerves of the limbs 
Therefore, although from the standpoint of the 
surgeon the nerve homograft should be regarded as 
an incontrovertible failure, the experimentahst is 
tempted to further investigation by the tantahzing 
histological picture of partial success The problem 
of the nerve homograft is not an isolated one, but 
part of the wider question of tissue reaction to grafts 
in general The purpose of this account is therefore 
twofold First, to add if need be further evidence 
to discourage, for the present at any rate, the use of 
nerve homografts for the repair of the large nerves 
of the hmbs in man , and secondly, to study the 
late condition of nerve homografts in the hope that 
the accumulanon of such knowledge wiU aid in the 
understandmg of factors which determine its 
inevitable failure — a necessary prehnunary to attempt 
to combat or ehrmnate such adverse factors “ Ei 
muss unsere Aufgabe sein, den Grunden fur dai 
Misslmgen der Operation nachzugehen und di< 
bedmgungen des Erfolges klarzusteUen ” — Eder 

(1919) 
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MATERIAL AND METHODS 

There are 8 cases of nerve homografts involving 
the large nerves of the hmbs In 3 these the 
resected grafts were sectioned both transversely 
and longitudinally at io/< Three separate sets of 
transverse secnons were collected from both the 
central and peripheral ends of each block — one 
stained with a modified protargol method, one with 



Fig 45 — Case i Transverse section of central stump 
Numerous medium-sized bundles, some of which are rather 
sparsely populated Marked mterfascicular fibrosis (Modi- 
fied protargol method ) ( x tz ) 



’ luncuon (marked bj arrows) of central 
stimp ( eft side) and graft (right side) Nerve fib?4 cros^rte 
suture Ime There is considerable irreSarrw and cnss 
crossmg at junction (Modified protargol meS ) (x^z ) 

hffimalum and eo^, and the other wth a modifie 
Weigert stain Two series were made of th 
longimdmal sections — one stained with protargc 
and the other tyith haimalum and eosin Occasions 
t^sverse and longitudinal secOons (5/1) were stame 
by MaUoprs or Pasim’s triple stam Chma 
histones of these 3 cases are given in detail Th 
mam features of Ae remammg 5 cases, m whic 
the^ was only a limited histological study of th 
grafts, arc summanzed m Table I 


on ^ soldier, R G R , aged 28 jears, sustainei 

an adducuon in)ury to his left knee, due to a motor cycl 


accident on June 26, 1941 The lateral hgament of the 
knee was ruptured and there was a severe traction injury 
of the lateral pophteal nerve 

On Aug 8, 1941, he was admitted to "Winwick 
Emergency Hospital with a complete lesion of the lateral 
pophteal nerve At operation on Sept i, the nerve 
was found to be involved m a mass of scar tissue at the 
level of the head of the fibula Successive sections were 
made of the proximal end of the nerve to a point 10 cm 
above the head of the fibula, but even at that level most 
of the nerve consisted of fibrous tissue, apart from a 
few bun^es runmng to the ramus commumcans fibularis 
In view of these findings it was obvious that an end-to-end 
suture could not be performed with any hope of success, 
and It was decided to insert a homograft at a second 
operation 

On Feb 21, 1942, 240 days after injury, the nerve was 
re-explored and a further 7 cm of the central stump was 
resected before healthy nerve-bundles were encountered 
There was now a gap of 18 cm between the two ends of 
the nerve This gap was bridged by a homograft 
removed from the external pophteal nerve of a patient 
who had died four hours previously The suture was 
performed with stainless steel wire of a diameter of 
o 0018 in The graft was of smaller diameter than the 
recipient nerve and only about 75 per cent of the nerve- 
bundles at the proximal suture line were in contact with 
the graft The blood group of the donor was unfor- 
tunately not determined The post-operative convales- 
cence was uneventful and the patient was discharged 
three weeks later, wearing a toe-raismg spring 

On Feb 9, 1943, he reported for review A firm cord 
was palpable behind the knee in the line of the graft, 
pressure over it produced no tinglmg in the foot There 
was no evidence of any sensory or motor recovery 

On Feb ii, 355 days after insertion, the graft was 
re-explored tmder local ansesthesia The graft was 
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identiiied ^thout difficulty^ it was much firmer than at 
me time of insertion and felt like tendon There was a 
firm neuroma at the proximal suture line The graft 
was more adherent to the surrounding soft tissues than 
was the central stump There was no sensory or motor 
response on ^imulatmg the graft wiffi a faradic current, 
but a powerful sensory response was obtamed at the 
I^oximal suture line, which could easily be identified bv 
the ^esence of the wire sutures The enure graft, with 
a p^on of centr^ and penpheral stumps, was excised 

Histological Examination — 

Cernral Stump — There are about twelve medium- 
^eo. bundles and one or two smaller ones (Fig 40 
The bundles, some of which are rather sparsely populated. 
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contain myelinated and non-myehnated nerve-fibres of thinly myelinated fibres There is marked inter- 
The Weigert stained sections show considerable numbers fascicular fibrosis 



Fig 48 — Case x Transverse section of graft below level 
of aerve-fibres Varying degrees of necrosis in fascicles sur- 
rounded by mass of dense fibrous tissue (Hjcmalum and 
eosm) (x 15) 



Fig 50 — Case i Transverse section of graft Early 
fibrosis Mass of necrotic tissue in centre of a fascicle is 
enclosed by proliferating cellular fibrous tissue (Hamalum 
and eosm ) ( x 95 ) 




Fig 49 — Case i Transverse section of graft at a slightl> 
lower level than Fig 48 Well preserved perineurium Com 
plcte necrosis of intrafascicular contents (Hccmalum and 
eosm ) ( X 95 ) 



Fig 5x — Case i Transverse section of graft Late 
fibrosis Necrotic mass inside fascicle is more or less com- 
pletely replaced by cellular fibrous tissue (Hscmalum and 
eosm) (x 95) 



Fig 53 — Case i rrans\erse section of graft Late 
coUagemzacion Most of the fascicle is replaced by dense 
«>nnective tissue (Hasmalum and eosm ) ( x 95 ) 
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Graft— Nerve-fibres cross the suture hne into Ae 
oraft and at the lunction show considerabk irregularity 
a <F« 40 The 

into the graft for a distance of 25 min In ^e proximal 
sections they occupy twelve fair-sized bundles (Fig 47) 
Xh deaeLe in niLber distaUy There are myelinated 
fibres nresent to within a few miUimetres of ^neir 
termination There is some endoneurial fibrosis of the 
fascicles but no marked thickemng of the perineurium 
The nerve-bundles are set in a mass of dense fibrou 
ussue More peripherally the histological appearances 
vary in different parts of the graft, but in no definite order 
I^ediately distal to the innervated pomon ino^ 
kow necrosis (Figs 48, 49) In the centre of bimcUe 
there is a mass of disintegrated tissue which nwy be 
entirely structureless or preserve the endoneurial frame- 
work, and this necrotic centre is enclosed by a cellum 
fibrous tissue (Fig 5°) The bundles inay be cle^ly 
defined from the surrounding dense fibrous inter- 
fascicular tissue by a thickened perineurium or the 



70 per cent of the bundles in rho proximal nerve-stump 
were in contact with the graft The tood group of the 
reciDicnt W3S * A. * flnd of the donor O i j x* 

fn early February, 1942, the patient apphed for 
renatriation, but before leaving hospital he was anxious 



Fig 55 — Case 2 High-powcr view of area in Ftg 54 
enclosed in square Normal proportion of myelinated (sur- 
rounded by a halo) and non myelmated fibres Slight degree 
of mtrafascicular fibrosis, mamfested in the increased thickness 
of endoneurial septa (Modified protargol method ) (X 135) 


to have a more powerful grip It was agreed that the 
graft should be re-explored under local anaesthesia, and 
that if the prospects of recovery were unfavourable a 
tendon transplantauon should be performed at the same 
tune The operauon was performed on Feb 19, 140 
days after the insertion of the graft The graft was 


Fig 54 — Case 2 Transverse seaion of central stump 
Observe a number of large and some smaller bundles of normal 
appearance There is only a moderate degree of mterfascicular 
fibrosis (Modified protargol method ) ( X 13 5 ) 

permeurium may be indistinguishable from either extra- 
3r mtrafascicular fibrous tissue and in consequence the 
fascicles are imperfectly demarcated 

In the same section of the graft there are fascicles 
with central necrosis, fascicles completely filled by 
necrouc tissue, and fascicles occupied entirely by a 
fibrous tissue which may be cellular or in process of 
collagemzauon (Figs 51-53) In the most distal part of 
the resected tissue (thought to be the peripheral stump) 
there is no evidence of nerve-bundles whatever and the 
sections consist of dense scar tissue In view of the 
number of nerve-bundles present m the part of the peri- 
pheral stump resected at the time of the graft; operation. 
It seems unlikely that this distal part is the peripheral 
smmp 

Case 2 — A French soldier, AM, aged 39 years, was 
wounded in the left upper arm on May 27, 1940 He 
sustained an extensive soft-tissue injury, with a complete 
lesion of the radial nerve On Dec 4, the nerve was 
explored It w'as surrounded by dense fibrous nssue for a 
distance of 6 5 cm and a neurolysis was performed 

On ]uly 11, 1941, the patient was admitted to Winwick 
Emergency Hospit^ As there was no evidence of 
recovery the nerve was re-explored on Oct 2, 493 days 
after wounding The damaged portion of the nerve was 
extensively scarred and 9 5 cm were resected before 
obv lous bundles were reached The gap was bndged by 
a homograft taken from the radial nerve of a patient who 
had died four hours previously The graft was held m 
posiUon bv three fine hnen thread sutures, at the proximal 
juncuon, and four at the distal juncuon The graft was 
of smaller diameter than the nerv e-truhk and only about 



Fig 56 — Case 2 Section through proximal suture line 
(marked by arrows) Central stump to the left, graft to the 
nght Considerable but not excessive, irregularity and enss- 
crossing of nerve-fibres at junction (Modified protargol 
method ) ( y 42 ) 

idenufied without difficulty, it was firmer than at the tune 
of insemon and adherent to surrounding tissues, but not 
to the same degree as in some of the older grafts There 
was a neuroma i cm in diameter at the proximal suture 
hne Electrical stimulation of the graft produced no 
sensory or motor response Part of the graft and 2 cm 
of the central stump were removed for histological 
examinauon. 

Histological Examination — 

Central Stump — There are a number of large bundles, 
of normal appearance (Fig 54), with myehnated and 
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non-myelinated nerve-fibres (Fig 55) Towards the 
proximal suture line, however, there is some evidence of 
Schwann-cell proliferation 

Graft — Nerve-fibres cross the suture fine (Ftg 56) 
and penetrate the graft for a distance of 12 mm Distal 
to this point the fascicular contents arc largely necrotic 
(.PtB 57) Much of this necrotic tissue shows the ghost 
of the original connective-tissue framework consisting 
of a network of more deeply staimng endoneurmitj 
enclosing nerve-tubes ballooned out by the swolleti 



M/J/ 


Fig 57 — Case 2 Transverse section of graft distal lo the 
point reached by the nerve-fibres Fascicular contents are 
largely necrotic All fascicles, with the exception of a 
centrally placed one, show sickle shaped cellular proliferation 
on their outer segments (Htemalum and eosm ) (y 15) 

myelin sheath {Fig 58) In the more peripheral parts of 
the graft there are a number of necrotic fascicles forming a 
ring in the middle of the sections The interfascicular 
tissue in the centre of this ring is necrouc, likewise the 



Fig 58 — Case 2 High power view of area in square in 
Fig 57 Remnants of necrotic endoneurium and ghosts of 
ballooned-out myelin sheaths Perineunum forming the 
inner half of circumference (bottom part of picture) is necrotic, 
that on the outer half (top part of picture) is healthy, with 
well marked nuclear staining Observe sickle shaped cellular 
mass mside healthy penneunuro (^ survival of graft, or in- 
vasion by host connective tissue ) (Hmmalum and eosm ) 

(X 75) 

permeunum forming the inner half of the circumference 
of the fascicles The perineurium forming the outer 
half of the circumference of the fascicles appears healthy 
and prohferated, with well-marked nuclear staimng 
Immediately ad)acent to this healthy permeurium a 
sickle-shaped mass of cellular tissue occupies the outer 
segment of the fascicles This cellular tissue is quite 
disunct from the interfascicular fibrous tissue and is 


clearly marked off from the circularly disposed 
perineurium The abrupt transition from the inter- 
fascicular tissue to perineurium, and the definition of the 
perineurium from the sickle-shaped cellular mass occupy- 
ing the outer part of the fascicles, is difficult to reconcile 
with the assumpuon of an invasion of the fascicles by 
the fibrous tissue of the host The alternative conclu- 
sion is that there is survival and active proliferation of 
the original endoneurial connective-tissue elements of the 
graft fascicles, and one cannot exclude the possibihty of 
some Schwann-cell proliferanon in the sickle-shaped areas 

The terminal portion of the dissected mass of tissue 
consists of dense fibrous tissue in which there are no 
nerve-bundles and only a few aberrant nerve-fibres which 
have obviously grown in from neighbouring nerves 

Case 3 — A soldier, H T , aged 24 years, was wounded 
m the right upper arm on May 29, 1940, and sustained a 
compound fracture of the lower end of the right humerus 



and a complete lesion of the radial nerve The wound 
became heavily infected, and it was not possible to explore 
the nerve until Jan 20, 1941, 236 days after injury 
After resection of the nerve-bulbs there was a gap of 
6 cm between the proximal and distal nerve-trtmks 
Because of the ankylosed elbow-joint it was impossible 
to close this gap, even after extensive mobihzation of the 
proximal and distal nerve-trunks The gap was therefore 
bridged by a homograft taken from the radial nerve of a 
patient who had died 60 hours previously The condition 
of the graft was not entirely satisfactory as the bundles 
were difficult to identify and the nssues of the graft were 
abnormally soft The blood group of both donor and 
recipient was ‘ A ’ There was some post-operative 
wound infection and the sinuses were not completely 
healed for two months 

There was no sensory or motor recovery and on July 
I3> 1943 j 904 days after insertion, the graft was re- 
explored, under general antesthesia, and a tendon trans- 
plantauon performed The proximal end of the nerve 
was found without difficulty, but at a point corresponding 
to the proximal suture line it disappeared into a mass of 
scar tissue, and it was impossible to identify any of the 
graft with certainty The proximal end of the nerve, 
together with a strand of tissue, which was possibly the 
remains of the graft, was removed for histological 
examination 

Histological Examination — 

Central End — There are several large bundles with 
myehnated and non-myelinated fibres {Fig 59), some 
Schwann-ceU prohferation, but no evidence of intra- 
fascicular fibrosis 
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Qraft — ^Nerve-fibres penetrate the graft for a dismnce 
of 15 mm They are not, however, in well-defined 
fascicles, but run as smaU groups of aberrant fibres m 
the mterfascicular tissue (Fig 6o) E,ven had they 
grown into the peripheral stump it is doubtM if this 
ttriall number of fibres would have had any funcuonal 
value There is no trace of the original nerve-bimdles 
of the graft The resected tissue consists of dense 
fibrous tissue and some skeletal muscle, there is no 
evidence of the origmal graft elements (Fig 6i) 

The following table gives the particulars of the 
remaining 5 cases In each case the graft was taken 
from the correspondmg nerve of a cadaver, as soon 
as possible after death The number of hours that 
elapsed between the death of the donor and the 
insemon of the graft is given In none of the 
patients was there any evidence of sensory or motor 



Fig 60 — Case 3 SmaU groups of aberrant fibres m scar 
tissue of proiamal end of graft. (Modified protargol method 1 
(X 66) 


recovery In the patient J H this could be attributed 
to severe post-operauve sepsis The convalescence 
of the remaiiung 4 patients was uneventful All 
the grafts, with the excepuon of the pauent, J P , 
were re-explored under local anaesthesia No 
sensory or motor response was obtained on electncal 
stimulauon of the grafts in any of the patients 


DISCUSSION 

The 8 cases of nerve homograft described here 
consutute a fair cross-section of the various types of 
iniury to the large nerves of the limbs m which 
grafting may be indicated They add to the already 
depressing list of homograft failures^ testunony which 
ought to discourage the most sangmne firom further 







Fig 61 — Case 3 Transverse section of the un'innervated 
part of graft No trace of onginal fascicles Secuon contains 
mostly dense, tendinous connective tissue (Hasmalum and 
eosin ) ( X 9 ) 

chmcal use at the present time The use of the 
fresh homografe, the thermal and chemical treat- 
ment of stored homografts, modifications of opera- 
tive techmque such as plasma sutures, vaneties of 
protective sleeve, and other expedients which have 
been tned from time to tune — all these have proved 
of no avail Loeb (1930) advanced a theory of 
‘ orgamsmal differentials ’ based on chemical char- 
actensocs to accoimt for the fate of grafts, and more 
recently Gibson and Medawar (1943) and Medawar 
(1944) m their studies of skm-graftmg have produced 
evidence that the reaction of the host to foreign 
tissue is the result of an “ active acquired immumty ” 


Table I — Details of remaining 5 Cases of Nerve Homografts 
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Efforts to control this “ active acquired immunity ” 
can only be based on an understanding of the forces 
thus released against the donor tissue, which in turn 
demands a luiowledge of the histopathological 
processes involved 

The mam points of interest in the structure of 
the resected homografts are (i) The partial re- 
innervation of the grafts , (2) The fascicular necrosis , 
and (3) The fibrous replacement 

Partial Re-innervation — The most ready 
explanation of the penetration of regenerating axons 
into the proximal end of the grafts is a better vascu- 
larization of this region It might be suggested 
that during the considerable interval of time from 
the initial injury to the graft operation, the progres- 
sive fibrosis of the isolated peripheral stump (Holmes 
and Young, 1942) will be accompanied by a decrease 
in Its blood-supply and so the distal end of the graft 
IS less efficiently vascularized This argument, 
however, should apply with equal force to auto- 
grafts, the majority of which are completely re- 
innervated (Seddon, Young, and Holmes, 1942 , 
Barnes, Bacsich, and Wyburn, 1945), and ammal 
homografts, where functional success occurs In 
the case of the latter, it has been stated that the 
smaller size of the graft will facihtate vascularization 
The important factor is, however, the size of graft 
relative to the size of the vascular pattern More- 
over, where there are adhesions, and this is especially 
so in the homograft, it is probable that many extra- 
neural vessels participate in the vascularization 
(Bacsich and Wyburn, 1945, a, b) In the three 
cases examined there was no evidence of any marked 
variation in the number of blood-vessels throughout 
the length of the graft Spurhng et al (1945) also 
found It impossible to correlate the growth of axons 
into nerve homografts with the degree of vascularity 
We agree with Seddon and Holmes (1944) that 
madequate vascularization is not a satisfactory 
explanation of the partial re-mnervation of homo- 
grafts and accept their tentative suggestion that the 
length of graft traversed by axons is an index of 
the latent period during which the host acquires the 
active immumty 

How does the presence of host nerve-fibres affect 
the fate of the grafts There are two possibihties 
Sanders and Young (1942) beheve that in the re- 
innervated homografts of rabbits much of the graft 
tissue survives For example, they state that the 
original architecture is preserved, that there is pro- 
hferation of graft Schwann cells, and the invading 
axons occupy the endoneurial tubes of the graft 
There is no question of these ammals (rabbits) 
possessing a tolerance to foreign tissue Therefore 
It must be assumed that the new fibres in some way 
insulate and protect the graft against the hostihties 
of the host tissues and that in successful ammal 
homografts the axons are able to traverse the 
entire length of the short grafts before active im- 
mimity is acquired and are thus able to protect it 

On the other hand, Bendey and HiU (1936) state 
that in the cat, where homografts, provided they are 
not too large, are successfully innervated, the graft 
tissue is totally destroyed They contend that the 
new fibres provide their own sheaths from host 
Schwann cells and that the presence of host nerve- 
fibres does not affect the final fate of the nerve-graft. 


which, like the skin homograft, is ultimately com- 
pletely replaced by host tissue They therefore 
believe, and we are inchned to agree with them, that 
the function of the graft is to provide a necessary 
but temporary scaffolding for the new fibres 
Success will depend on the nerve-fibres reaching the 
peripheral stump while the graft is still in a conchuon 
to act as a scaffold 

Fascicular Necrosis — Whatever the nature 
of the forces mobihzed against the graft in the first 
instance, the result is a necrosis of the fascicular 
contents and their subsequent replacement by 
fibrous tissue There are scant records of the early 
changes in nerve homografts Bendey and Hill 
(1936) described in the cat a heavy leucocytic 
infiltration of a nerve homograft at 60 days, while 
Sanders and Young (1942) noticed a considerable 
lymphocytic invasion of some of their rabbit nerve 
homografts after 25 days Eden (1919), who 
transplanted a piece of human nerve into the sub- 
cutaneous tissues of another patient for 38 days, 
found, not WaUerian degeneration, but a slow 
necrosis of the nervous elements and their replace- 
ment pardy by cells from the surviving graft and 
partly by proliferated host connective tissue He, 
however, makes no comment on how the necrotic 
material is removed In our series of homografts 
there was no evidence of macrophages or endothehal 
prohferation such as is found during repair of injured 
nerve in rabbits (Bacsich and Wyburn, 1945) 
Perhaps, considering the age of the graft, this is not 
surprising, but there remains the quesdon of the 
method by which the necrotic material is removed 

It seems probable, although conjectural, that the 
nerve homograft, hke the skin homograft (Medawar, 
1944) at an early stage evokes something of the 
nature of an inflammatory reaction which later 
subsides In the youngest homograft (140 days) 
the un-innervated fascicles are filled with necrotic 
tissue, except for a zone of sickle-shaped cellular 
fibrosis invariably found on the outer segments 
In the oldest homograft (904 days) all that remains 
of the un-mnervated portion is strands of scar tissue 
in the midst of muscle fibres In the un-innervated 
portion of the homograft in Cas^ i (355 days) there 
are fascicles completely filled with necrotic tissue, 
and others with an area of central necrosis enclosed 
by a zone of fibrosis In this graft it is possible to 
see in the same section fascicles wholly occupied by 
fibrous tissue, which may be cellular or may be 
densely collagemzed and with difficulty distingmshed 
from the interfascicular tissue The stage of 
fascicular necrosis appears to be gradually succeeded 
by a fascicular fibrosis until finally the original 
architecture is lost and the graft is represented 
merely by a homogeneous mass of dense connective 
tissue We can find no reasonable explanation to 
account for the different conditions of the fascicles 
in Case i There is no relationship between the 
position of the graft fascicles in either longitudinal 
or transverse sections and their progress towards 
final obhteration 

Fibrous Replacement — In the three grafts 
examined the rather loose connecuve tissue with a 
fair amount of fatty tissue which forms the inter- 
fascicular substance of a normal nerve is replaced 
by a dense fibrous tissue of the consistency of tendon 
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It cannot be stated with certauity that there is no 
survival of the original graft tissue, but there is 
htde doubt that the host fibroblasts invade and may 
possibly completely replace the origmal inter- 
fascicular tissue That this may be so is supported 
by the observation that the older the graft the more 
difficult It becomes to distmguish it from surrounding 
tissues unul finally the only clue to its identity is the 
knowledge of its former position, e g Case 3, where 
even on nucroscopical examination there is no 
evidence of the original graft (the imtial imsatis- 
factory condition of the graft, and the subsequent 
sepsis would probably influence the final condition 
in this mstance) In Case 2 the sickle-shaped 
fibrous areas involving the outer segments of the 
rmg of necrotic fascicles might well represent an 
mvasion of the surrounding host tissue towards the 
centre of the graft As has aheady been noted, 
however, there is an abrupt transition from the 
dense mterfascicular to the cellular mtrafascicular 
fibrous tissue and the two areas remain separated 
by a well-preserved penneunum In Case i, there 
are a number of fascicles m part occupied by dense 
fibrous tissue directly continuous with the surround- 
ing interfascicular tissue without any intervenmg 
penneunum, and others which have become totally 
coUagemzed and merged mto the general fibrous tissue 
background While, therefore, there is at one stage 
prohferation of the connecuve-ussue cells of the graft 
(sickle-shaped areas of cellular connective tissue), 
the microscopical picture of the late condition of the 
homograft is more suggestive of the total replacement 
of the necrotic fascicles by the tissues of the host 
The fate of a nerve homograft is fundamentally 
different from that of an autograft or an isolated 
peripheral stump (in many ways comparable to an 
un-innervated autograft), where the architectural 
charactensucs are preserved and fibrosis is the 
result of the prohferauon of their own connective- 
tissue elements Moreover, in the case of the 
isolated penpheral stump, subsequent, although 
imperfect, innervation is possible (Holmes and 
Young, 1942 , Barnes, Bacsich, and Wyburn, 1945) 

Spurhng et al (1945) imply that the mam deter- 
rent to the further penetration of the nerve-fibres 
into the homograft is inter- and mtrafascicular 
fibrosis It seems, however, unhkely that there 
IS further growth of axons after the host has acquired 
immumty, and if our interpretation of the subsequent 
sequence of events within the graft is correct, fasci- 
cular necrosis precedes the mvasion and replacement 
by fibrous tissue which is a late condition and has 
not yet occurred m many of the un-innervated 
lascicles even after 355 days 

In the majority of cases there was severe scarring 
of the graft bed Spurhng et al (1945) suggest 
that this may interfere \wth vasculanzauon of the 
graft It cannot, however, be a decidmg factor, for 
in our nvo traction mjunes of the external pophteal 
nene there was virtuaUy no scarring of the graft 
bed, and, furthermore, soft-tissue scarring did not 
prevent neurotizaaon of the autografts reported by 
Seddon, Young, and Holmes (1942), and Barnes, 
Bacsicha iind Wybum (1945) 

The blood group of donor and reapient were 
known m 5 cases, and m 2 of those the blood groups 


of donor and recipient were identical The con- 
sensus of present opimon (Seddon and Holmes, 
1944 , Spurhng et al , 1945 3 Medawar, 1944) 
regards blood compatibihty of the recipient and 
donor as irrelevant to the problem of the homograft 
The test of blood compatibihty has been confined to 
the normal grouping A more intimate serological 
analysis might produce a different result, but might 
equally well so hmit the possible source of the 
homograft as to render the procedure in large 
measure impracticable 

Unless some method is devised of prolonging 
the presence of the homograft as a scaffolding for the 
regenerating nerve-fibres until the nerve gap is 
bridged, then there is no justification for the use of 
homografts for the repair of large gaps in peripheral 
nerves in man 


SU2WMARY 

Eight human nerve homografts are reported, all 
of them failures With one excepuon the grafts 
were removed and examined histologically at times 
varymg from 140 to 904 days after their inseruon 
In 3 cases the histological findings are given m detail 
We agree with Seddon and Holmes (1944) that 
inadequate vasculanzation is not a satisfactory 
explanauon of the partial re-innervation of homo- 
grafts, and accept their tentative suggestion that the 
length of graft uaversed by axons is an index of 
the latent period during which the host acqmres the 
active immumty to the homograft 

The fascicles of the un-innervated part of the 
graft undergo necrosis and are finally completely 
occupied by fibrous tissue, at first cellular, later 
collagenous 

The histological picture, after a period of 904 
days, suggests ffiat ultimately there is total replace- 
ment of graft by the tissues of the host 

The opimon is expressed that the function of 
the graft is to act as a temporary scaffoldmg for the 
regeneratmg nerve-fibres 
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REFERENCE TO MORBIDITY AND RECURRENCE AFTER 
THE WHOLE SKIN-GRAFT METHOD 
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A PRELIMINARY report on the use of whole skin-grafts 
for the repair of hernia has been published (Mair, 
19453 83 b), but without reference to results This 
paper deals with an analysis of a senes of 454 in- 
guinal hernisE operated upon by myself, of which 
149 were repaired by the whole-skm method 

The purpose of this contribution is to discuss 
the results so far achieved by this method and to 
compare morbidity and recurrence against figures 
for other operations, both in this series and froni 
other chmcs 

No comparative statistics for the skin method of 
repair are available 

In assessmg morbidity and recurrence figures, 
the conclusions reached are, with the excepuon of 
43 cases, those of myself and a colleague In the 
43 exceptions the patients were soldiers They 
were sent a questionnaire which was completed by 
the battahon Medical Officer 

For the purpose of this investigation an attempt 
was made to trace every patient for a minimum of 
one year after operation In some cases the penod 
IS well over two years It is of interest that of 21; 
recurrences, all save one developed within the 
first year, and most within mne months 

Number of Cases in the Senes — ^The total number 
of patients investigated was 402, but of these 52 
had bilateral hermse, making a total of 454 opera- 
tions 

Proportion of Direct to Indirect — Of the 454 
hemiffi, 104 were direct, that is, 22 9 per cent 
Twelve of these were “ saddle-bags ”, that is, 
there was an associated indirect sac on the same 
side 

Association with Strain — ^No history of abnormal 
strain relating to the onset of the condition was 
given m 319 cases In 5 2 per cent there was defimte 
history of severe, and in 24 4 per cent there was a 
history of moderate strain, which, in the opimon of 
the patient, contributed to the onset of the condition 

Association with other Herntce — Twelve direct 
cases had an associated indirect sac upon the same 
side In 52 cases there were bilateral hermse Four 
had a femoral hernia upon the contralateral side, 
2 an epigastric herma causing symptoms, and i a 
large umbihcal herma 

Death-rate — One pauent died on the eighth 
post-operative day The cause of death was obscure, 
and not satisfactorily revealed by autopsy Signs 
of internal haemorrhage developed on the fifth post- 
operative day and the patient died three days later 
At autopsy there was found an acute yellow atrophy 
of the hver and an mtrapentoneal haemorrhage, the 
source of which was not located, but was considered 
possibly to have sprung from an aneurysm of the 
splemc artery 


The operation was for a plastic repair of a large 
direct hernia using a whole sUn-graft No techmcal 
difficulties were encountered at operation, and the 
death proved an unexpected and unaccountable 
surprise 

Strangulation — There were 10 cases of strangula- 
tion (2 2 per cent) In 4 of these the small intestine 
was involved, and in 6 only the omentum Resec- 
tion of gut was necessary in 3 of the 4 cases involvmg 
bowel In the omentoceles the strangulated omen- 
tum was excised There were no deaths No 
attempt was made in any case to do more than deal 
with the strangulation and attempt to save hfe 

Incarceration — Nine cases were incarcerated 
(i 9 per cent) At operation the constriction was 
freed and a suitable repair performed 

Reductbihty — The remainder of the series were 
reducible (95 9 per cent) 

Associated Lesions — ^Hydrocele was present in 
3 5 per cent of cases, vancocele in 3 per cent, un- 
descended testicle in 22 per cent, and chrome 
bronchitis in 8 8 per cent Other condiuons— for 
example, duodenal ulcer, cholecystius — which have 
no direct bearing upon the aetiology, progress, 
treatment, or comphcations of ingmnal hermse are 
not included 

Special Types of Hernice — There was one true 
example of a herma en bis sac, and seven of herma 
en glissade where the caecum alone was involved 
They were all on the nght side In five of the duect 
cases the bladder was extrasaccular and related to 
the herma, but caused no especial difficulty at 
operation 

There were 2 cases of cruroscrotal herma In 
these the spermatic cord traversed the femoral 
canal to enter the scrotum The hermse were both 
ingmnal 

No examples of interstitial or propentoneal sacs 
were encountered 

Operations Performed — ^All patients were treated 
by one of four operations a classical Bassim , simple 


Table I — Number of Operations 
Performed 



Indirect 

Hernia 

Direct 

Hernia 

Total 

Bassim ^ 

67 

zx 

88 

Hermotomy ' 

90 

4 

94 

Fa cia 1 

80 

43 I 

123 

Skin graft 1 

113 

36 

149 

Total cases 

350 

104 

454 


hermotomy with sumre of the fascia transversalis 
and narrowing of the pillars of the mtemal abdo- 
rmnal muscular ring , a Galhe fascial hermoplasty , 



43 


WHOLE SKIN-GRAFTS IN REPAIR OF HERNI/E 


or by a whole skin-graft inlay The technique of 
the whole skin-graft method has been described 
elsewhere (Mair, 19453 ^3 b) 

In the following and other tables the first figure 
gives the percentage, whilst the second pair of 
figures indicates the number of comphcations out 
of the total number of cases considered, e g , wound 
sepsis for the Bassim operation is 5 5 per cent, that 
IS 5 cases of sepsis out of 88 operations (5/88) 


EARLY POST-OPERATIVE 
COMPLICATIONS 

Table II — ^Early Post-operative Complications 


Complications 

Bassini 

Herni- 

otomy 

Fascia 

Skin 

Wound sepsis 

5 S 

(per cent) 

3 I 

(per cent) 

48 

(per cent) 

3 3 

(per cent) 


5/88 

3/94 

6/123 

s/149 

Hsematoma wound 

I I 

(per cent) 

/ 53 ^ 
(per cent) 

24 

(per cent) 

/ 33 ^ 
(per cent) 


1/88 

5/94 

3/123 

5/149 

Haematoma scrotum 

3 3 

(per cent) 

I 0 

(per cent) 

, 24 
(per cent) 

(per cent) 


3/88 

1/94 

3/123 

5/149 

Orchitis 

0 

0 

0 

0 6 

(per cent) 





1/149 

Post-operative chest 
comphcauons 

10 2 

(per cent) 

22 3 

(per cent) 

130 

(per cent) 

120 

(per cent) 


9/88 

21/94 

16/123 

18/149 


Comparison of these post-operative cOndmons 
{Table II) demonstrates that hermotomy in my 
expenence carries with it the highest mcidence of 
chest comphcations The explanation for this is 
obscure, but those patients who most frequently 
developed chest comphcauons were young and active 
soldiers, accustomed to a healthy outdoor hfe 

Wound Sepsis — ^The highest incidence of 
wound sepsis was after the classical Bassim operauon 
I do not consider this to be other than a coincidence, 
and to be an observauon of htde pracUcal value 
In regard to fascia and skin, the higher incidence 
of locd wound sepsis follows the use of fascia, 
me difference is approximately i 5 per cent, fascia 
having 4 8 per cent sepsis and skin 3 3 per cent 
These cases generally cleared up rapidly One of 
the skin cases persisted for four months, but upon 
re-examinauon one year after the wound had finaUy 
healed there was no sign of recurrence It is only 
fmr to add that Ae degree of sepsis was shght, and 
that after the third week only a faint stain was 
present on the 24-hour dressing 

bas given no trouble of consequence in 
the skin cases, but it has been found that the skm- 

associated with a curious 
pha^ during the early post-operaUve period 

Dunng the end of the first week, and sometimes 
lasung well into the third, the wound may be shghtly 
indurated and occasionally a httle inflamed^ In 
no case has this gone on to pus formauon, nor has it 
been associated mth pyrexia, pam, or constimuonS 


upset It IS most probably due to local activity 
around the graft dunng the period of phagocytosis 
of the epidermis and mfiltration of the graft with 
granulation tissue The appearances suggest a very 
low-grade deep sepsis, and are not constant It 
has been observed in approximately 25 per cent of 
my total series By the end of three weeks from the 
date of operation the woimd is entirely normal, 
the shght superficial redness has disappeared, and the 
induration generally gone Occasionally there may 
be some very shght deep mduration for a further 
week or ten days 

It IS important to recogmze this happemng and 
also to note that in my experience it has been of no 
senous significance, there has been neither subjective 
local upset or constitutional disturbance The end 
results were satisfactory 

It IS important that at the original operation the 
skin preparation technique described elsewhere be 
adhered to {Mair, 19453 ti, b) 

Haematoma of Wound — ^Every effusion of 
blood in relation to the wound has here been con- 
sidered There has been no example of a htema- 
toma which reqmred to be opened or which dis- 
charged more than a few drops of blood-stamed 
flmd from a superficial bleb on the scar sometime 
during the early second week 

Hermotomy has been associated with the highest 
incidence of this comphcation It is my opmion 
that this IS largely due to straimng by coughmg 
during the early post-operative period, as it has 
been observed that these young men may be more 
restless coming out of the anesthetic than sedentary 
workers, and older persons 

Htematoma of Scrotum — ^As might be ex- 
pected hematoma of the scrotum is not common 
after simple hermotomy, and only one case was 
encountered 

The skin-graft operaUon and the classical Bassim 
have the same incidence of this comphcation, 
3 3 per cent I inchne to the behef that this is 
partly due to the sutures mserted immediately 
lateral to the pubis in these operations, and in the 
case of the slan repair, to one other factor The 
external obhque is detached for about i m from its 
pubic attachment m order the better to expose the 
pubis and lower rectus sheath This step is some- 
times associated with oozmg from vessels between 
that muscle and the rectus This can migrate into 
the scrotum to cause hematoma There was no 
case of a large htematoma and seldom was there more 
than some scrotal discoloration with shght swelhng 
above the tesns and in the line of the cord The 
condiuon is more frequent when the tesus has to be 
dehvered into the wound 

Orchitis This comphcation was observed only 
once, and that in relation to a skm-graft repair No 
explanation for it is forthcommg The condiuon 
was not acute and subsided withm a week of onset 


COMPARISON OF PERSONAL FIGURES 
WITH THOSE OF OTHER CLINICS 


5, O Shea (1935) found an mcidence of 

uncomphcated cases taken as a 
In Wthout regard to type of operauon 

In relauon to fascia, Erdman (1923) had 4 8 per cent 
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sepsis, Lyle (1928) i per cent, and Fallis (1940) also 
I per cent In some hands the figure is higher My 
own figure for the fascial operation is 4 8 per cent 
The skin-graft repair has a 3 3 per cent incidence 
of sepsis after 149 operations This compares quite 
favourably with the average figures for sepsis in 
relation to fascia, and is a little better than that 
quoted by O’Shea 

Post-operative Chest Complications — Lucas 
carefully detailed figures for post- 
operative chest comphcations m relation to herma 
operauons and for different types of antesthetic 
media He classified his comphcations into severe, 
moderate, and shght Discarding the slight cases 
and considering only the severe and moderate and 
after nitrous oxide, oxygen, and ether antesthesia, he 
had, for 85 cases a total incidence of 30 6 per cent 
chest comphcations 

This is higher than m my own experience for 
any type of hernia operation, my highest figure 
being for hermotomy with 22 3 per cent chest trouble 
Lucas IS an antesthetist Other figures are available 
from surgeons 

Davis (1916) has analysed 1500 cases and found 
the incidence of 9 2 per cent post-operative bron- 
chitis after the Bassim operation , on the other hand, 
Gibson and Felter (1930) had but i 7 per cent For 
the Bassim operation I found 10 2 per cent post- 
operative bronchitis m a series of 88 cases 

The figures pubhshed range from the low level 
of Gibson and Felter to the high levels of Lucas 
In regard to the skin operation I had 12 per cent 
as against 13 per cent with fascia 

Scrotal Haematoma — Gibson and Felter (1930) 
found 3 1 per cent scrota} haematoma after the Basstm 
operation This is almost the same as my own 
experience for the Bassim and skin operations, 3 3 
per cent and 3 3 per cent respectively 

Erdman (1923) in relation to fascia had 9 per 
cent scrotal haematoma This is higher than my 
own figures for fascia (2 4 per cent) and also for 
skin (3 3 per cent) 

Davis (1916) found 7 per cent haematoma after 
the Bassim operation, a figure higher than those of 
Gibson and Felter (1930) or myself, whilst Falhs 
(1940) had but o 8 per cent in his series 

Summary — The figures of my series compare 
quite favourably with those considered from other 
sources, and the skin-graft operation is not associa- 
ated with any high incidence of early post-operative 
comphcations of sigmficance In my hands the 
early post-operative comphcations for fascia and 
skin-grafts run closely together, and with no sigmfi- 
cant difference between 

It is necessary to compare the late results of the 
various operations which were followed up, and to 
endeavour to assess the evidence in relation to the 
efficiency or otherwise of the skin type of repair 

LATE RESULTS OF OPERATIONS 
FOR INGUINAL HERNIA 

It was not possible to follow up all the cases, 
though a considerable effort was made to do so 
With few exceptions the results are determined 
by exartunation one year or over from the date of the 
onginal operation In some cases an opportumty 


arose to see the patients within a year Table 111 
shows the interval after treatment before re-examina- 
tion in relation to each of the four operations under 
consideration 


Table III — Interval after Operation before 
Re-exam iNATioN 


Duratiov in 



II-IS 

1 

15-18 




Months 

6-9 

9-12 

18-24 

24-30 

30-36 

Bassim 

0 

0 

4 

11 

9 

4 

0 

Herniotomy 

4 

1 

15 

4 

3 

3 

0 

Fascia 

0 

0 

30 

15 

30 

10 

I 

Skirt 

3 

9 

66 

9 

0 

0 

0 


Thus, of the 454 operations performed 237 were 
followed up, and of these, 212 were observed after 
one year 

Each patient was re-examined by two people 
There were 43 cases in soldiers where it was not 
possible to re-examine them personally These 
were sent a questionnaire which was filled in by 
their Army Medical Officer 


Table IV — Late Post-operative Complications 


Complications 

Bassini 

Herni- 

otomy 

Fascia 

Sun 

Pam in the wound 

142 

(per cent) 

0 

(per cent) 

(per cent) 

I I 

(per cent) 


4/28 


5/86 ! 

1/87 

Hydrocele 

0 

0 1 

0 1 

I I 

(percent) 





1/87 

Varicocele 

i ° 

0 

0 

0 

Atrophy of testis 

0 

i 

27 , 

(per cent) 

0 

! ° 



1/36 



Fatigue 

11 5 

(per cent) 

0 

23 

(per cent) 

0 


3/26 


2/86 


Thickening of epididy- 
mis, or chronic orch- 
itis 

7 6 

(per cent) 

(per cent) 

1 I 

(per cent) 

1 1 

(per cent) 


2/26 

z/36 

1/86 

1/87 


In the cases of the Bassim and the group of 
hermotomies, the numbers traced are not large 
(see Table III), but smtable comparisons may 
legitimately be made between the fascia and skin 
repairs 

Pam m the Wound — This is more common 
after fascia than with skin, 5 8 per cent as against 
I I per cent 

I have been unable to trace observations based 
upon statistical evidence for this late comphcation 
m the literature, but feel that in the case of the 
series of skin-graft cases the numbers are not high 
enough to be an adverse criticism of the operation 

It IS not easy to assess precisely any sub)ective 
symptom such as wound pam One can be gmded 
only by the patients’ expressions of opimon I 
have included each who complained of any wound 
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pain at all Certain people have stated that they 
occasionally were aware of a funny feehng in 
the operation area This seems to be interpreted 
as meamng ‘ an awareness of the scar ’ and generally 
observed after exercise or when sweating It has 
been included as ‘pain’ It was not met with 
often 

Pain in the thigh wound is a comphcation pecuhat 
to fascial operations Agam it is a subjecave 
symptom I found no mstance where pain was 
complained of at the time of re-exammation, but a 
number of patients stated that they had experienced 
pam in the thigh wound after leaving hospital This 
persisted for only a few weeks in the average case, 
though for two months in one pauent Usually 
It was not severe, and in no instance did it compel 
him to refer to his doctor 

Hydrocele — ^This comphcaUon has been indi- 
cated m the hterature as occurring as often as m 
13 4 per cent of cases after the Bassim operation 
(Bloodgood) Gibson and Felter observed it after 
4 per cent of their Bassim cases (1930), and Patterson 
(1928) m 3 5 per cent after fascial repairs 

Only one case was found in my total series, and 
that followed a skm repair The hydrocele was 
small and symptomless 

Varicocele — ^No cases of varicocele were found 
In my view the absence of varicoceles and the 
presence of only one hydrocele is important m 
relation to the skin repair It has been suggested 
by colleagues that the skin may be stitched so tightly 
around the internal ring as to compress the cord 
and give rise to one or other of these comphcauons 
Theoretically this is so, and yet, though the skin has 
in each case been disposed so as to protect effectively 
the internal ring, there have been no signs that the 
procedure is fraught with danger 

Atrophy of Testis — ^This comphcation also 
might be expected if the cord were too tightly com- 
pressed It was found only once, and that following 
upon a hermotomy The operation was comphcated 
by a scrotal hEematoma which later was followed 
by atrophy The hamatoma was not so large as 
might have been expected in view of the sequel, 
but was approximately the size of a duck egg 

Fatigue — This symptom may be complained of 
for long after any operation, and it is curious that 
It IS more common in my series after Bassim repairs 
than by other methods There is no reason why the 
Bassim operation should be more than usually prone 
to this comphcation 

Chrome Epididymo-orchitis — This term is 
used here to embrace thickemng of the cord in the 
upper scrotum, epididymitis, orchius, and epididymo- 
orchms 

Erdman found 15 per cent of Bassim cases show- 
ing late thickening of the cord in the upper part of 
the scrotum It is not a condition which is com- 
monly discussed in the hterature, and I could find 
no other quoted figures for the lesion 

In my own series it was most common after the 
Bassim, and secondly, after herniotomy, 7 6 per cent 
and 5 5 per cent respecuvely The fascial and skin 
repairs were equal wath i i per cent each 

Summary —In the analysis of the followed up 
cases for late comphcauons, the results for the skin 
repair compare sausfactonly with those for other 


operations, and with those of other surgeons There 
IS no evidence to suggest that the operauon is associ- 
ated with any danger of late difficulues referable to 
the implantation of the skin 

It IS, m fact, surprismg how completely free 
from deep thickemng the operauon area is The 
scar is usually sausfactory 

I can report that the late results of these skm 
repairs have been sausfactory so far as morbidity 
IS concerned 

The data pecuhar to both types of mgmnal 
herma, and especially m regard to recurrence 
figures, must now be considered 

INDIRECT INGUINAL HERNIA 

Sex Incidence — There were 350 indirect hermte, 
of which 4 per cent (14) were females 

Situation — Of these, 212 (60 5 per cent) were 
on the right side, 138 on the left 

Type of Operation — The cases were dealt with 
according to Table V 

Table V — Types of Operation 

Type of Operation No of Cases 

Bassim 67 

Herniotomy 9° 

Fascia 80 

Skin 1 13 

Approximately three-fourths of the cases reqmred 
some form of repair 

Recurrence Rate — ^Every case which presented 
a bulge over the operauon area was considered to be 
a recurrence If there were any doubts as to cure 
It was hsted as failure 

The Bassim Operation — Of the 67 Bassim opera- 
uons performed for indirect mgmnal herma it was 
possible to trace only 22, and of these there were two 
recurrences (9 per cent) The numbers traced are 
not sufficiently large to be of value 

Of the two recurrences, one was exaimned thirteen 
months after operauon and the other twenty-four 
The first recurred after five months and the second 
after three 

Simple Hermotomy combined with Suture of the 
Fasaa Transversalis — ^This conservauve operauon 
was performed in 90 cases, and the late result traced 
in 32 There were 2 recurrences (6 2 per cent) 
Of these, one recurred at the end of the first post- 
operauve month , the second pauent was imcertam 
as to how long after operauon before the sweUing 
reappeared 

Fascial Repair by the Gallic Method — ^This 
method was used in 80 cases and the results traced 
in 59 There were two recurrences, (3 3 per cent), 
one after eight months and the other after four 

Whole Skin-graft Repair — The operauon was 
performed 113 umes and the results traced m 86 
There was one recurrence (i i per cent) This 
followed six months after operauon and two months 
after return to work The skm repair was per- 
formed on a recurrent herma ongmally repaired by 
fascia in a man aged 54 The herma recurred ten 
months after the ongmal operauon and a skm repair 
was performed for the recurrence 

The graft was anchored with hnen sutures At 
the operauon for recurrence each hnen sutch was 
surrounded by a mmute focus of infecuon in which 
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there was a pool of pus From the pus no orgamsms 
were cultured The graft had failed to attach itself 
at the medial end and the recurrence was m the form 
of a large direct herma 

These results are considered in Table VI 


Table VI — Recurrence Rates after Operations 
FOR Indirect Inguinal Hernia 


Type of Operation 

Number 

Performed 

Nuaiber 
Traced j 

Percentage 

1 Recurrence 

Classical Bassim 

67 

22 

90 

Hermotomy 

90 

32 

6 2 

Fascial repair 

80 

59 

3 3 

Whole skin graft 

113 

86 

I I 


DIRECT INGUINAL HERNIiE 

A total number of 104 operations were performed 
for direct inguinal herma 

Sex Incidence — 98 were in males AU were in 
adults 

Situation — 54 were on the right side 
Type of Operation — The cases were dealt with 
according to Table VII 


Table VII — Direct Inguinal Hernia Type of 
Operation 


Type of Operation No of Cases 


Bassini 21 

Herniotomy 4 

Fascia 43 

Whole Skin 36 


In the cases which were dealt with by hermotomy 
the sac was fumcular, and after its removal the rent 
m the fascia transversahs was sutured by a continu- 
ous stitch of chromicized catgut 

Type of Direct Herma — Of the total number of 
direct hermffi 32 were diffuse and 57 fumcular The 
remainder were either recurrent or associated with 
an indirect sac 

Results of Operation {Table VIII) — 

The Bassim Operation — Twenty-one patients 
were treated by this method and of these only 4 
were traced There were three recurrences (75 
per cent) These developed ten, three, and eight 
months respectively after operation I have seen 
no worse recurrence rate than this reported anywhere 
for direct herma One can only comment that the 
number is too small to be sigmficant 

Simple Herniotomy — This was performed for 
the fumcular type of direct herma in 4 cases, all of 
which were traced Recurrence had followed in 
3 (75 Pst cent) These recurred four, five, and four 
months after operation respectively 

Fascial Repair by the Gallie Method — There 
were 43 operations of this type and of these 27 were 
followed up for re-examination There were 8 
recurrences AU were examined after an interval of 
at least one year, and they recurred after six, three, 
fourteen, six, three, and six months respectively 
In 2 cases the patients were uncertam as to how 
long after operation before the swelhng reappeared 
The recurrence rate is 29 per cent 

Skill-graft Repair — This techmque was used in 
36 cases and the late results traced m 27 There 


was no true recurrence, but one patient developed 
a femoral hernia on the same side as the skin opera- 
tion This patient had a long and comphcated 
history of herma He was operated on originaUy 
for an indirect herma and a Bassim repair performed 
A recurrence developed and I did a fascial repair 
This recurred, and the third operation was for a 
direct recurrent herma The skin techmque was 
used On examination ten months after operauon, 
he was found to have a smaU but very typical femoral 
hernia The posterior waU of the inguinal canal was 
perfecdy firm and sound I do not regard this as a 
recurrence It should be mentioned that the 
patient has a direct ingmnal herma on the other side 
and IS a chrome bronchiUc He is asthemc in type 
and a poor operative subject 


Table VIII — Results of Operation for Direct 
iNGmNAL Hernia 


Type op Operation 

Number 

Performed 

Number 

Traced 

Percentage 

Recurrence 

Classical Bassim 

21 

4 

7S 

Hermotomy 

4 

4 , 

75 

Fascial graft 

1 43 

27 

29 

Skin-graft 

1 36 

1 

27 

1 

i 0 

One femoral 
hernia later 
developed 


COMPARISON OF RESULTS WITH 
THOSE OF OTHER CLINICS 
The following tables give results of operations 
reported by other dimes 

Table IX —Recurrence Figures for Indirect Inguinal 
Hernle treated by a Bassini Operation 


Surgeon 

Operation 

Number 

Percentage 

Recurrence 

FalUs (1940) 

Halsted 

1386 

8 6 

Falhs (1940) 

Bassim 

214 

13 4 

Oedenarde (1922) 

Bassim 

French 

Navy 

10 0 

Goldncr 

Bassim 

466 

8 0 

Coley (1924) 

Classical 

Bassim 

332 

87 

Andrews (1924) Massachus- 
sets General Hospital 

Bassim 

— 

90 

Druncr (1920) 

Bassim | 

— 

21 4 

Andrews (1924), Bellevue, 
NY 

Bassim 

— ' 

75 

Andrews (l 924 )> Johns Hop- 
kins Hospital, Boston 

Bassim 

i 

10 9 

Max Page (1943) 

Bassmi 

London 

Police 

20 2 

Selinger (1927) 

Classical 

Bassim 

266 

18 0 

Erdman (1923) 

Bassim 

1093 

6 67 

Taylor (1920) 

Bassmi 

816 

5 6 

Schwartz (1922) 

Bassmi 

207 

6 0 

Average recurrence 


11 8 
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Table X — Recurrence Rate for Indirect Inguinal 
Herniie repaired by Fascial Sutures 


Surgeon or 
Clinic 

Opera- 

tion 

Number 

Percentage 

Recurrence 

Follow- 

up 

Grey (1940), Stob- 
hiU, Glasgow 

McArthur 

54 

7 4 

3 yr 

Foster (1936) 

Gallic 

lOI 

70 

I 5 yr 

Lyle (1928) 

McArthur 

100 

30 

I yr 

Cattell-Anderson, 
McLoskey, and 
Lehman (1940) 

McArthur 

123 

46 

i 

I yr 

Andrews (1928) 

McArthur 

43 

9 3 

I yr 

Gould (1940) 

Gallic 

87 

9 2 

I yr 

Average recurrence rate for indirect 
hernia 

67s 



FcWeX/— R ecurrence Statistics for Direct Inguinal 
Herniie treated by the Bassini Operation 


Clinic or Author 

Number of 
Cases 

Percentage 

Recurrence 

Erdman (1923) 

— 

16 I 

Andrews (1924I, Massachussets 
General Hospital 

— 

150 

Andrews (1924), Johns Hopkins 
Hospital 

— 

29 I 

Taylor (1920) 

77 

22 0 

Watson (1924) 

— 

20 0 

Falhs (1940) 

154 

II 6 

Coley (1924') 

280 

50 

Mat Page (1943) 

London Police 

258 

Gibson and Felter (1930) 

427 

6s 

Average recurrence 


16 8 


Table XII — Recurrence Rate for Direct Inguinal 
Herniie repaired by Fascial Sutures 


Surgeon 

Operation 

Number 

Percentage 

Recurrence 

Robins, McLoskej, and 
Lehman (1940) 

McArthur 

1 27 

j 

I 

0 

Lyle (1928) 

McArthur 

54 

9 5 

Cattell-Anderaon, JAcLoakey, 
Lehman (1940) 

McArthur 

51 

78 

Cattell-Anderson, McLoskey, 

GaUie 

— 

II 7 

Aterage recurrence rate for direct hemiie 

56 


Indirect Inguinal Hermae —Analysis and com- 
panson of the figures on Tables VI, IX, and X show 
mat my figures for the Bassim operation and foj 
“J^respond closely with those of the averag< 

In the case of the skm-graft senes {TableVI) th( 
results are satisfactory It can be claimed that then 
has not been a failure after primary operation, th' 

ffmopl^ty'^^ previous fascia 

Direct Inguinal Hernia —The numbers o 
cases traced are small so far as any series o 


operations is concerned, but in the few cases of 
Bassims and herniotomies they are so small as to be 
of httle value The results are bad Even with 
fascia the results are poor and compare badly with 
those reported on Tables XI and XII, but there is 
dramatic improvement with the whole-skm tech- 
nique, the results of which exceed any claims I have 
observed in the hterature for this condiuon 

Selection of Cases — ^There has been no selection 
of cases, and the series reported is consecutive, 
embracmg all direct hermte with which I have had 
to deal durmg the year, October, 1943, to October, 
1944 

A total of 237 operanve late results were traced, 
with 21 (8 8 per cent) recurrences (Table XIII) 


Table XIII — ANALYSIS OF Recurrent Cases 


Type of 
Hernia 

Interval 

before 

Recurrence 

Type of 
Original 
Operation 

Type of 
Recurrence 

Age 

Left indirect 

Months 

4 

Fascia 

Direct 

40 

Right indirect 

4 

Hermotomy 

Direct 

18 

Saddle bag 

S 

Bassiiu 

Direct 

58 

Saddle bag 

6 

Skin 

Direct 

53 

Left Direct 

8 

Bassini 

Direct 

39 

Right indirect 

? 

Herniotomy 

Indirect 

40 

Lrft direct 

6 

Fascia 

Direct 

27 

Right indirect 

5 

Hermotomy 

Direct 

19 

Left indirect 

3 

Bassini 

Indirect 

30 

Right indirect 

4 

Hermotomy 

Direct 

19 

Lrft mdirect 

3 

Fascia 

Direct 

25 

Right indirect 

14 

Fascia 

Direct 

61 

Lat direct 

6 

Fascia 

Direct 

32: 

Right direct 


Hermotomy 

Indirect 

23 

Left direct 

3 

Bassim 

Direct 

54 

Left indirect 

8 

Fascia 

Indirect 

64 

Right indirect 

3 

Fascia 

Direct 

54 

Right indirea 

> 

Fascia 

Direa 

41 

Left indurect 

6 

Fascia 

Direct 

49 

Right direct 

> 

Fascia 

Direct 

SI 

Right mdirect 

10 

Bassmi 

Direct 

44 


Duration before Recurrence — With one excepuon, 
all recurred under one year of operation, and of the 
21 recurrences 13 did so before the seventh month 
In 4 instances the patient was uncertain as to the 
time interval before the reappearance of the swelhng 
Thus, 13 out of 17 cases developed in the first post- 
operative six months 

Type of Recurrence — Four cases only recurred as 
mdirect hermse, and in one of these the onginal 
operation was for a direct 

CONCLUSIONS 

From an analysis of a series of cases of direct and 
mdirect ingumal hermte treated by myself, the 
evidence is overwhelmmg in suggestmg that best 
results are achieved, m those cases which require 
more than simple hermotomy, by the use of the 
whole-thickness skm-graft techmque 

The results of the skm-graft operation m the 
analysed senes compare very favourably with any 
other results pubhshed for other types of operation 
from other dimes 

The early and late morbidity also compare 
favourably with the expenences of other chmes 
for other types of repair 
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A CASE OF ALBRIGHT’S SYNDROME 

(OSTEITIS FIBROSA DISSEMINATA) 

By R C MURRAY, H J R KIRKPATRICK, and ELEMCR FORRAI 

RAIGMORC E M S HOSPITAL, INVERNESS 


For a number of years it has been recognized that 
generahzed osteitis fibrosa (von Recklinghausen’s 
disease) is caused by excessive secretion of para- 
thyroid hormone, usually associated with adenoma 
of the parathyroid glands Patients suffering from 
the malady exhibit widespread decalcification of the 
skeleton with foci of osteitis fibrosa, high values for 
serum-calcium and plasma-phosphatase, and low 
values for plasma inorgamc phosphorus Excessive 
amounts of calcium are excreted by the kidneys 
Cases of fibrous dysplasia of bone occur, however, 
which, while resembling generahzed osteitis fibrosa, 
differ from that disease in regard to the extent and 
distribution of the skeletal changes, m blood- 
chemistry, and usually in the absence of increased 
excretion of calcium by the kidneys In several 
cases of this type explored for parathyroid adenoma, 
no tumour has been found In 1937, Albright 
et al described a group of such cases (4 females 
and I male) presenting certain climcal, radiological, 
and pathological features m common, which seemed 
to constitute a defimte syndrome The authors 
described the syndrome as characterized by — 

“ a Bone lesions which have a marked tendency 
to be umlateral and which show osteius fibrosa on 
histologic examination 

“ b Brown, non-elevated, pigmented areas of 
skin which tend to be on the same side as the bone 
lesions 

“ c An endocrine dysfunction which in females 
IS associated with precocious puberty ” 

In this group of cases the disease commenced in 
the early years of hfe The generahzed porosity of 
the bones of parathyroid adenoma was lacking, the 
bone lesions being spotty in distribution, with normal 
bones in between Serum-calcium and plasma 
inorgamc phosphorus values were within normal 
hnuts, and urinary calcium excretion was not 
elevated Blood-phosphatase was elevated in cases 
with advanced bone lesions In the female patients, 
the disease was attended by both precocious puberty 
and precocious bone-age, with early muon of 
epiphyses In the one male subject there was slight 
precocity of bone development, but no sexual 
precocity 


In the following year, Albright, Scoville, anc 
Sulkowitch (1938) recorded 2 more cases of the syn 
drome occurring in male subjects In one case, agec 
21 years, with severe bone lesions, there was increase! 
urinary excretion of calcium, although the values fo: 
blood-calcium and blood-phosphorus were within th( 
normal range The blood-phosphatase was elevated 
In the other case, aged 14 years, there was defimti 
precocity of bone-age, and the external gemtal organ: 
were over-developed for the pauent’s age 

The scope of this disease is not clearly defined 
Albright et al (1937) review 13 cases of bone dysplasii 
of a similar kind recorded m the literature from 1921 
onwards Some of these cases exhibited the complete 
syndrome, while m others one or two of the triad 
of symptoms were absent, suggesting that the 
disease may occur in a less complete form than in 
the authors’ own group of cases Lichtenstein 
(1938) and Lichtenstein and Jaffe (1942) consider 
that the skeletal changes of the disease may occur in 
one, several, or many bones, and that fibrous osseous 
lesions with similar histology, localized to parts of 
single bones, may be regarded as representing a 
hmited form of the disease These authors em- 
phasize the relative frequency of cases of mild or of 
moderate degree, which only rarely exhibit the extra- 
skeletal features of the syndrome They review 90 
cases of fibrous dysplasia of bone regarded by them 
as examples of the disease In the majority the 
extra-skeletal signs were absent , and in their own 
experience of 23 cases, pigmentation of the skin was 
noted in only 2 cases, and only 2 of their female 
patients gave histones of precocious puberty The 
reviews of Neller (1941) and Gorham et al (1942) 
include small groups of cases regarded as incomplete 
forms of the disease 

Thus, while the histological characters of the 
bone lesions described for Albright’s syndrome 
cannot be regarded as specific for any one disease 
entity, examples of the complete syndrome with one 
or more of its characters poorly developed, and 
cases which, while falhng short of the complete 
syndrome, exhibit osseous lesions in combinauon 
with precocious puberty or skin pigmentation, seem 
to consutute a series which leads on to examples oi 
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the disease in which involvement of one or more 
parts of the skeleton is its sole manifestation 

On the other hand, it seems probable that the 
disease may include, in individual cases, otto 
features than the cardinal symptoms postulated by 
Albright et al (i937) Albright and his colleagues 
(1938) observed over-development of the external 
gemtal organs in one male subject aged 14 years 


and treatment At that tune the case notes record a 
severe degree of bilateral knock-knee, the left worse than 
the right The upper end of each ubia was enlarged and 
nodular Unfortunately the radiographs are no longer 
available A wedge osteotomy was performed on the 
left tibia and fibula, and union apparently took place 
normally The result was considered to be satisfactory, 
but It was thought probable at the time that an osteotomy 
of the left femur would be required later on In July, 



Figs 62 63 —Photographs shot^Tug the condition of the lower limbs on admission 


Hyperthyroidism has been observed in some cases 
(Mbnght et al , 1938 , Summerfeldt and Brown, 
1939), and in one case recorded by McCune and 
Bruch (1937)5 and later by Sternberg and Joseph 
(1942), there was a history of thyrotoxicosis, and the 
autopsy findings included, in addition to hyperplasia 
of the thyroid gland, the thymus, and lymphoid 
ussue generally, basophihc adenoma of the pituitary, 
narrowing of the cortex and hypertrophy of the 
medulla of the adrenals, patent foramen ovale, and 
a Meckel’s diverUculum Multiple arteriovenous 
aneurysms involvmg the left upper extremity and 
probably the left lower extremity (Stauffer et al , 
1941) , co-arctation of the aorta and a rudimentary 
left kidney (Lichtenstein and Jaffe, 1942) , and 
probable congenital cardiac defect (Dockerty et al , 
1945) have been observed in smgle cases 

The hterature on the syndrome m its complete 
form has been reviewed by Neller (1941), and 
Gorham et al (1942) , and Dockerty et al (1945) 
describe 6 more cases These reviews include 
39 cases of the syndrome in its complete form 
recorded in the hteratiue 

We describe below an example of Albright’s 
sjmdrome in its complete form, as it occurs in the 
male subject 

CASE REPORT 

History R McK was bom m August, 1921, 
apparently a normal baby except for a large “ birth-mark ” 
on his body His parents, four brothers, and five sisters 
suffered from no deformitj At the age of 4 he was 
noticed to be knock-kneed, but medical advice was not 
sought until he was 9 tears old, by which tune the 
deformity had become considerably worse In November, 
1930, the pauent was seen by Mr A J C Hamilton and 
admitted to the Royal Northern Infirmary for examination 
\OL xxxix— NO 133 


1931, the pauent made this operation unnecessary by 
sustaimng a fracture of the middle of the shaft of the left 
femur as the result of a relauvely minor injury The 
fracture united normally, but the deformities of his lower 
hmbs grew steadily worse, until he ceased to be able to 
walk a vear later In spite of this, and although he 
fractured the right femur at the age of is, twelve years 
elapsed before he next reported for exammauon at the 
Royal Northern Infirmary m January, 1943 By that 
time his deformities had become grotesque, and he was 
admitted to hospital for further investigauon Dr J F 
Brailsford, to whom radiographs were sent for an opmion, 
diagnosed polyostotic fibrous dysplasia 

The paUent was referred to the Orthopsdic Umt, 
Raigmore E M S Hospital, for investigation and treatment 
on March 20, 1944 

On Examination — At the time of his admission the 
pauent was a rather pale young man, aged 22, of slender 
build and 115 lb weight When seen sitting up in bed 
no obvious abnormality was apparent, but on turning 
down the bedclothes the most fantastic deformities of 
the lower hmb were disclosed No verbal description 
can do these deformiUes justice, but the photographs 
(Ftgs 62, 63) give a good impression of the legs below the 
knees In addiuon there was gross bowing of the upper 
end of each femur, hyperextension deformities of both 
knees, and calcaneus deformiUes of both feet The 
shaft of each ubia, m addiuon to its hairpin bend, was 
thickened The range of movement in both knees and 
ankles was greater than normal , flexion of the hips was 
full, but abducuon and rotauon were restricted to a few 
degrees The only other deformity which could be 
detected cbnically was clubbing of the middle and rmg 
fingers of the left hand 

There was, however, one other striking clinical 
feature, viz a very large area of brown pigmented skm 
covering the greater part of the left side of his body firom 
le%el of the ibac crest below to the nipple line above 
{see Ft^s yij 72) In front tins pigmentation did not 
ex^nd beyond the midiine, bnt posteriorly a band 2 J in 
\wde fended across the imdhne around the right lorn to 
the plane of the anterior superior spme 
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Cardiovascular system The heart was enlarged and 
an apical systohe murmur was present B P readings 
135/^0-140/70 Electrocardiograph Inversion of P 4 
Shght tendency to right axis deviation 

There was no evidence of arteriovenous aneurysm or 
other vascular lesion 

Central nervous system No abnormality detected 
Special senses Visual fields normal 
Reproductive system The tesucles were of normal 
size, and there was no secondary sex abnormality 

X-ray Examination — The whole of the skeleton was 
X-rayed and many unsuspected lesions revealed The 
distribution of these lesions is indicated in Fig 64, from 



Fic 5 64 — Diagram jlluscrating the distribution of osseous 
lesions There was, in addition, a small area of the sKuJl 
involved m the occipital region 

which It lb clear that both sides of the body were equally 
affected, and that the lower half was far more seriously 
involved than the upper half 

In the most grossly affected bones, 1 e the tibia:, the 
whole of the shaft was involved (Fig 65) and showed 
the following features deformity, expansion, thinning of 
cortex, decakification, and a honeycomb of apparently 
cystic spaces of varying sizes 

In the femora, which were not quite so seriously 
affected, there were large areas showing similar changes 
but with areas of relatively normal bone lying between 
(Fig 66) In this radiograph a healed fracture of the 
shaft IS seen 

Most of the other long bones of the body contained one 
or several cyst-hke areas (Fig 67), the greater part of the 
shaft consisting of decalcified but otherwise normal bone 
In some cases the cortex was expanded and very thin 
around these ‘ cysts ’ 

The pelvis, which was extensively affected, was 
distorted and compressed , the lower four lumbar verte- 
bras w-ere crushed vertically , many of the bones of the 
hands (Fig 68) and feet showed all the features described 
in the tibia:, expansion being especially well demonstrated 
In the skull only one area m the occipital region was 
affected 

The chest showed marked dilatation and some hyper- 
trophy of the left ventricle, m addition to bone lesions m 
several of the ribs 

The kidneys showed no calcuh, and uroselectan 
excretion was normal 


Biochemical and Other Data (obtained during two 
periods of observation (i) from January to May, 1045 , 
and (2) during October, 1945) — 

January to May, 1943 — 

Serum-calcium 9-10 mg /loo ml 

Plasma inorganic phosphorus i oS-i 58 mg /too ml 



\ 


V 

F/g 65 --Radiograph of right tibia and fibula, shoiving 
deformity expansion, and cystic appearance 



Fio 66 — 'Radiograph of the left femur, showing greatest 
involvement m the upper half A healed fracture is shotvn 
in the middle of the shaft, and the bone in this region appears 
to be more near!, norma! 

Serum-phosphatase 80 units (King-Armstrong) pc 
joo ml 

Blood-urea 39 mg /loo ml 
Urinary calcium excretion o 12 g (as CaO) 
Urea-concentration test normal range 
Glucose-tolerance rest blood-sugar curve normal; 
a slightly low renal threshold for glucose 

Haunatological investigation normal results 
Wassermann and Kahn reacuons negative 
Bence-Jones proteose in the urine on seven occasions 
during this period (March ir to April 27) a trace 01 
Bence-Jones proteose was present in the urine A trace 
of albumin was also present 
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October, 1945 — , , , 

Serum-calcium 9 2~9 6 mg /lOO ml 

Plasma inorgamc phosphorus 20 mg /loo ml 

Serum-phosphatase 5 ° units (Kmg-Armstrong) 

100 ml „ / „ 1 

Blood-cholesterol 170-180 mg /too ml 



Fig 67 — ^Radiograph of both elbows showing cyst-1 ke 
areas of involvement Note the expansion of the neck of 
the right radius 

Serum-proteins Total protein 7 o g per cent , 
albumin 5 2 g per cent , globuhn i 8 g per cent (The 
above estimations were carried out on blood samples 
obtained while the patient was on a low-calcium diet of 
0 I g intake per day ) 


Urmary excretioDj o 24 g calcium 
Fffical excretion, o 77 g calcium 
Basal metabolic rate + 10 per cent 
Treatment — The general considerations on which 
the treatment of this patient were based are discussed 
later 



Fio 68 — Radiograph of both hands, showing diffuse involve- 
ment of metacarpals and phalanges with expansion 


Operative Treatment — 

Ftrst Operation (April i, 1944) — Osteomt^ of Right 
Tibia and Fibula Subperiosteal exposure of the middle 
two-fourths of the right tibia and fibula The fibula was 
found lying behind the tibia and, at its maximum con- 
vexity, actually medial to the tibia Using an electric 
saw, about 3 m of the fibula was excised, and rather more 
of die nbia The soft tissues were freed subperiosteally 



A 


. — A Appearance of left leg at operauon after 

white fibula contrasts strongly with the darker, rounded 
after osicotom\ 

Two calcium balance experiments were carried out 
during this period — 

a For a period of four days on a daily intake of o r g 
calcium 

There was a negative balance of o 49 g calcium 
Unnarv excreuon, o 64 g calcium 
Fxca' excretion, o 25 g calcium 
b For a period of three days on a daily intake of 
o s g calcium 

There was a positive balance of o 49 g calcium 



B 


subperiosteal exposure of the tibia and fibula The dense 
ubia, which lies m front of it B, Satisfaaory almement 


for 2 or 3 in on the concave side of the bone ends, which 
then fitted together in reasonable almement 

During the operauon it was noted that the consistency 
of the bone varied very considerably In some places it 
cut like normal bone, but in most places it was very easy 
to cut, especially where there w'ere cyst-hke spaces filled 
with what appeared to be fibrous ussue Overlying these 
‘ cysts ’ the cortical bone w as very thin, but elsewhere the 
whole thickness of the shaft was of a homogeneous 
consistency without obnous disuncuon between cortex 
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and cancellous bone, and indeed without a medullary 
cavity In these homogeneous areas the density of the 
bone was less than normal, solid but porous, and cutting 
quite easily 

Three to 4 in of length were lost by this operatiort, 
and It was found necessary to excise a large piece of skih 
before closing the wound The limb was then immobil- 
ized in plaster 

Rather surprisingly, no complications followed this 
operation , the circulation m the foot was not impaired 
the patient had little pain, and the wound healed by first 
intenuon 



Fig 70 — Appearance nt the lov/et hmbs after umon 
of osteotomies 


Second Operation {April 18) — Osteotomy of Left 
Tibia and Fibula This operation was carried out in 3 
similar manner to the previous operauon The ubia waS 
found to be even more affected than in the right leg, and 
for 3 in of Its length consisted only of a thin cortical shell 
filled with a soft yellowish-brown material The fibula, 
on the other hand, appeared to be of normal texture, and 
Its smooth white hard surface contrasted strongly with the 
rough, pinkish, and yielding surface of the Ubia {Fig 69, 
A, B) About 4 in of both bones was excised with good 
correction and after this the fibula acted as a strong bony 
buttress behind the tibia 

This operation was followed by pyrexia, which suV 
sided after aspiranon of a htematoma No other compbea^ 
tion was experienced, and the wound healed satisfactorily 

Third Operation {May 26) — Osteotomy of Right 
Femur — ^The bowed upper end of the femur was divided 
in two places 3 in apart, and small wedges of bone were 
removed The adductors were divided and the limb was 
immobilized in a Thomas splint with adhesive strapping 
extension tied to the end of the splint, which was fixed 
in wide abduction 

Fourth Operation {June 10) — Osteotomy of Left Femur 
This was earned out as in the previous operation In this 
leg the periosteum and bone were extremely vascular and 
bleedmg was difficult to control A Thomas splint again 
was used, both legs now being in extreme abduction 
Post-operative Treatment — By immobilizing m 
Thomas splints with strapping extension it was possible 


to obtain further correction of the femoral and ubial 
deformities by moulding, pads, and slings When it was 
considered that maximal correction had been obtained, 
plaster-of-Paris was applied over the top of the adhesive 
strapping extensions, and the use of the Thomas splints 
continued 

On Aug 14 the limbs were examined out of plaster and 
all the osteotomy sites were found to be sufficiently firm 
chmcally to allow exercises (Fig 70) Splintage betsveen 
exercises, however, was continued for several months 

On Jan 19, 1945, the patient was fitted with corset- 
topped callipers, hinged at the knees, and began to walk 



Figs 71 72 — Photographs showing the patient after 

correction of the deformities, standing m his cahipers Note 
areas of pigmentation 


He made such good progress that he was allowed home 
after a few weeks, but two months later was re-admitted 
complaimng of pain in the left thigh, and radiographs 
showed an incomplete fracture of the lower end of this 
shaft It was evident that the callipers were not taking 
sufficient weight, and tuber-bearing rings were therefore 
added Since then his nrogress has been satisfactory, 
and he is now able to get about quite well with the aid of 
sticks The photographs show him standing in his 
apparatus (Figs 71 72) 

Recently alumimum therapy as advocated by Helfei 
(1940) has been carried out, but insufficient time has 
elapsed to enable us to assess results 

Pathological Examination of Bone and Pig- 
mented Skin — 

I Bone (removed from the right tibia and fibula on 
April I, 1944 , and from the right femur on May 26 ~- 

Macroscopical Examination — The consistency and 
structure of normal bone was lacking The tissue was 
soft and cut easily In some parts it consisted of soft 
fibrous tissue, which felt ‘ gritty ’ to the touch, covered 
by a thin shell of cortical bone In other parts much ot 
the thickness of the specimens consisted of soft bone of a 
uniform, finely porous structure Portions of the finer 
parts of the tibia and femur incinerated to demonstrate 
the architecture of the bone revealed striking changes 
from the structure of normal bone There was no 
apparent differentiation into cortical and cancellous zones 
The tissue from the tibia exhibited a fine, almost uwfottti 
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Fig 73 — Bone from the right tibia, incinerated to demon- 
strate the architecture Shows fine, almost uniform honey- 
comb stru«ute without differentiation uito compact and 
cancellous zones { x 75) 


Fig 74 — Bone from a normal tibia at approximately the 
same level as the abnormal bone, mcmerated to demonstrate 
the architenure ( x 75) 
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riG 75— Bone from the right femur incinerated to 
demonstrate the architecture Shooo compact porous bone 
with areas of coarse and fine honcj comb struaure ( x 7 5 ) 


Fig 76 — Bone from a normal femur at approximately the 
same lesel as the abnormal bone, mcmerated to demonstrate 
the architecture ( x 7 5 ) 


"as cximposed of 62 per cent organic maner and 38 per 
cent mineral maner, as compared mth 33 per cent 
orgamc matter and 67 per cent mineral matter of normal 
bone 

In Ftgs 73 and 74, incinerated bone from the tibia is 
compared w ith incinerated bone taken from approximately 
the same let el of a normal tibia 

In Ftgs 75 and 76 mcmerated bone from the femur is 


imperfectly-calcified trabeculie of osteoid tissue m a 
matTLx of cellular connective tissue The cortical zone 
was extremely narrow Bone formation and resorption 
were m active progress 

a Cortical tissue In the more active areas the cortex 
formed an interrupted zone There was well-marked 
osteoblast and osteoclast activity and Haversian canals 
were widened In the less active areas the cortical zone 
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was continuous, and in some parts there was a mosaic which osteoid tissue had been absorbed (Fi^s 77, 78) 
pattern due to irreguJarly disposed Haversian systems In adjacent areas young osteoid ussue appeared as 
The outer surface of the cortex was covered by a fairly numerous irregular trabecula: ringed with osteoblasts, 
wide zone of fibrous tissue with little or no deposition of calcium salts , osteoclasts 



Fig 77 — Se«ion of active cellular area of osteitis fibrosa 
showing foci of commencing osteoid tissue formation and 
foci of giant cells ( X 52 5 ) 



Fig 79 — Section of area of osteitis fibrosa showing narrow 
irregular trabeculae of osteoid tissue Matrix formed of more 
mature fibrobla ts { x 52 5 ) 


b Deeper tissue The structure varied w th the con- 
sistency of the tissue examined, but in all parts bone 
formation and resorption were in progress The softer 
parts were composed of a very active tissue consisung of a 
matrix of closely packed, plump, spindle-shaped cells 
with deeply staimng nuclei, many small foci of osteoid 
tissue in process of formation, and groups of giant-cell, 
multinucleated osteoclasts often related to spaces from 

X 



Fig 78 — Higher magnification of a field depicted in 
Fie 77 (x iso) 



Fig So — Section of relatively quiescent area of osteitis 
fibrosa showing some calcification of central parts of trabecula 
of osteoid tissue Matnx more mature and fibrous ( x 52 5 1 


were scanty and the matrix was composed of smaller, 
more mature fibroblasts {Fig 79) In firmer material, 
the tissue was relatively quiescent in appearance 
The trabecula: were irregular but larger, with some 
deposition of calcium salts in their central parts , the 
matrix was more mature and fibrous (Fig 80) 
tissue as a whole showed many thin-walled blood- 
vessels, and recent small hffimorrhages were present m 
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the ‘ cyst % the contents of which probably remain 
soft and fibrous, unchanged and unossified Judging 
by radiographs taken over a period of three years, 
there is no evidence that the soft contents of these 
‘ cysts ’ are ever replaced by bone , they remain as 
constant points of weakness, hable to fracture, as 
demonstrated m this case by a fracture occurring as 
the result of weight-bearing through an old fracture 
site apparently united for twelve years 

It IS suggested, therefore, that when an osteotomy 
is carried out through a cystic area it is advisable to 
excise the contents and fill with bone The chief 
technical difficulty is hkely to be in finding a suitable 
donor site, but in cases such as this where large 
wedges of bone are removed in order to correct 
deformity, sufficient bone from this source would 
probably be available to fill the cavity It is now 
regretted that this procedure was not adopted m this 
case 

The fear regarding the capacity of the diseased 
bones to bear weight was justified when a fracture 
of the left femur occurred as the result of walking 
The calhpers worn at that time were corset-topped 
and consequently not sufficiently weight-bearmg 
Tuber-bearing rings, therefore, were added and 
during the past six months the patient has been 
walking, first with the aid of crutches and latterly 
sticks, and there has been no other sign of bone 
stress 

In planrung further treatment, the hypothesis 
put forward by Helfet (1940) on the causation of 
generahzed fibrocystic disease of bone, unassociatcd 
with parathyroid adenoma, and the treatment he 
has based on this hypothesis, are of great interest 
According to this hypothesis, the secretory acuvity 
of the parathyroid glands is stimulated by the 
phosphate of the blood, and the bone lesions are 
the result of chrome hyperparathyroidism caused by 
chrome hyperphosphatEcmia The treatment con- 
sists of the adrmmstration of alumimum acetate or 
gluconate to precipitate a part of the phosphate of 
the bowel to prevent its absorption In a small 
group of cases Helfet records good results with this 
treatment The general conihtion of the patients 
improved and there was increase in the density of 
the bones In one case for which calcium balance 
studies are recorded, there was a negauve balance 
before and a positive balance after the commence- 
ment of treatment Dockerty et ai (1945) report 
some improvement with this treatment in one of 
their cases of Albnght’s syndrome 

In the case described above, the mechamsm by 
which treatment which reduces the absorption of 
phosphate from the bowel imght effect improvement 
IS not apparent The values for plasma morgamc 
phosphorus have tended to be low, and the values 
for calcium have been normal However, in the 
biochemical data on his cases furmshed by Helfet 
(1940), there are no abnormally high values for blood 
morgamc phosphorus, and in one -case which derived 
considerable benefit from treatment with alumimum 
acetate, at one stage before treatment was begun the 
inorganic phosphorus was lower than normal 

Aetiology — ^Various theories have been advanced 
to explain the aetiology of Albright’s syndrome 
Albright and his colleagues (1937, 1938) regard the 
locahzanon of rhe osseous lesions and their tendency 


to umlateral distribution as precluding an endocrine 
or metabolic basis as the primary cause of the 
disease, and suggest that the symptoms may be an 
expression of an embryological defect or of a dis- 
seminated neurological disturbance, the gonadal 
anomaly resulting from afferent nerve impulses 
to the antenor pitmtary Lichtenstem and Jaffe 
(1942) believe that the malady has its basis m a 
defect of development, the skeletal changes resulting 
from perverted activity of the specific bone-forming 
mesenchyme Sternberg and Joseph (1942) rejea 
the idea that developmental defect alone can explain 
the dynamic sequence of events observed in the 
osseous lesions They believe that the syndrome 
IS the result of a complex endoenne disturbance, 
and that the progressive character of the bone lesions 
can only be explained on the basis of a disturbance 
in metabolism These authors invoke the idea of a 
local tissue susceptibihty to explain the tendency of 
the bone lesions to be umlateral m dismbuuon, and 
cite instances of endocrine syndromes in which 
tissue changes have been predominantly unilateral 
In Helfet’s (1940) hypothesis, also, the underlying 
cause of the osseous changes m generahzed fibro- 
cystic disease is a general metabohe anomaly 

Apart from the gonadal dysfunction m female 
patients, evidence of endoenne disturbance has been 
lacking in the majonty of the recorded cases of the 
disease, and we agree with those authors who bebeie 
that the syndrome can be best explained on the theory 
of a congenital anomaly as the basts of the disease 
The recorded pathological studies and our own 
observations, however, lend httle support to the view 
that the skeletal changes result from a pnmar) 
perversion of activity of the specific bone-formmg 
mesenchyme, and seem rather to indicate that they 
are secondary to some extra-skeletal disorder of 
calcium-phosphorus metabohsm, a part of a con- 
gemtal anomaly, with an incidental localizing 
mechanism, partly congenital and partly acquired 
In parathyroid adenoma, m addition to the genera! 
ized decalcification of the skeleton, there are the 
multiple foci of excess of tissue change, the foci of 
osteitis fibrosa, which are presumably related to 
incidental factors of locahzation , and such incident^ 
factors may be of a similar kind to those which 
determine the localization of the bone lesions m 
Albnght’s syndrome It is difficult, however, to 
explain the tendency of the lesions in Albright s 
syndrome to be umlateral m distribution in the early 
stages of the disease and in the milder cases, and or 
the pigmentation to involve the skin of the side ol 
the body predominantly affected with the bone 
changes, except on the assumpnon of some congenital 
peculiarity of orgamzation of the tissues of bone 
and skin In a wide field of pathology, variabih^ 
m the functional quahty of the walls of blood- 
vessels exercises a potent influence on the localizaoofi 
of disease, and apparently also on pigmentauon ot 
the skin (Burrows, 1932), and it may well be ma 
locahzation of the foci of osteins fibrosa in betn 
parathyroid adenoma and Albnght’s syndrome 1 
determined by a mechamsm of this kind > 
parathyroid adenoma a quahtanve change m tn^ 
walls of vessels acquired as a result of fartuitou 
events such as trauma and fresh stresses and straif 
resulting from initial lesions , in Albnght’s syndrom 
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similar changes which are partly congenital and 
partly acquired as the disease progresses 

We wish to thank Mr A J C Hamilton and 
Ur Leys for permission to refer to clmical data 
concerning this patient while he was under their 
care in the Royal Northern Infirmary , Dr Gotheb 
and the staffs of the Radiological Department of the 
Royal Northern Infirmary, and Raigmore Hospital, 
Mr T C Dodds, Edmburgh, for preparing the 
nucrophotographs , and the Medical Superinten- 
dent of Raigmore E M S Hospital, for permission 
to record the case 
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DIVERTICULOSIS of the jejunum can be classified as 
pnmary and secondary The former is purely a 
mucosal hermation through the musculature of the 
bowel wall The diverticula are multiple and always 
sprmg from the concave or ‘ vascular ’ border of the 
bowel, and commumcate with the bowel by a con- 
stneted neck at which the bowel musculature stops 
short The case to be desenbed is a rare type of 
diverticulosis occurring mainly m the third and 
fourth parts of the duodenum and the whole of the 
jejunum, being the result of muluple sarcomatous 
tumours in the wall of the gut 

CASE REPORT 

History — ^The patient, Mrs J L , aged 70, was 
admitted to the Royal Salop Infirmary on June 6, 1945, 
wth severe and continuous epigastric pain, persistent 
vomiting, and loss of weight 

She desenbed herself as qmte well until 1938, except 
for occasional attacks of diarrhoea and constipation, from 
vv hich attacks she had suffered for a few years at mfrequent 
intervals In 1938 she developed severe epigastric pain, 
which was associated with persistent diarrhoea, but no 
voimting Her treatment at this time consisted of a 
daily enema for about three weeks, and gradually her 
sj^ptoms disappeared In 1943 had a recurrence 
of symptoms Durmg the mterval she was domg her 
full work and feehng quite well In 1943 she was 
Dombed out, her husband died, and her only son was sent 
overseas Epigastric pam, passmg through into the back, 
was the first feature It was present every day and all 
day, imd made vvorse b> meals Her appente was poor 
and all food had a bad taste There was no vominng 
or emetanon She was admitted to Grimsby Hospital 
for five weeks Diarrhoea was present at this time, and 
the diagnosis of caremoma of colon was suspected A 
barium enema and banum meal examinauons were carried 


out, and according to reports conunumcated there was 
no abnormahty Durmg her stay at Grunsby Hospital 
her diarrhoea considerably improved on a fat-free diet 
and she was discharged 

In January, 1945, she agam became lU with epigastric 
pam, which was associated with vomiting This symptom 
was at first intermittent, but later became persistent, 
occurrmg one hour after meals , rehef from pain followed 
the vomitmg There was no history of hsematemesis 
She stopped takmg sohd food towards the end of March 
and began taking Benger’s, etc Vomiting became less 
frequent and she lived prmcipally on Benger’s, milk, 
glucose, and obve oil, and also a few nutrient enemata 
Diarrhoea was absent durmg this prolonged illness 

She was first seen by one of us (A G W ) on June 5, 
1945, and the diagnosis of subacute small-intestmal 
obstruction was made Arrangements were made for 
her admission next morning to hospital 

On Admission — She was pale and dehydrated, and 
had obviously lost a good deal of weight There was 
diffuse tenderness in the epigastrium No mass could 
be felt, and there was no enlargement of the liver or 
spleen Ascites was absent, and rectal examination 
revealed no abnormahty X-ray exanunation following 
a banum meal revealed the condition of multiple diverti- 
culosis of the duodenum and jejunum (Fig 82) Soon 
after admission she received two pmts of blood, followmg 
which she had a small reaction associated with a temper- 
ature and a rigor 

At Operation — On June 8 an upper abdominal 
laparotomy was performed under mtrous oxide, oxygen, 
and ether A quick examination revealed two areas of 
constnction in the upper jejunum 

The hver, gall-bladder, and stomach appeared normal 
One of the large diverticula seen on X-ray examination 
was confirmed at operation Attention was then paid 
to the jejunum with a view to resection At a distance 
of 12 in from the duodenojejunal flexure the first 
stricture was located The left border of the greater 
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omentum was adherent to the bowel This was easily 
separated and an abnormal area of jcjunum was found 
The antimesentenc border for a distance of 3 in was 
“ greyish-white ” in colour and sacculatedj and the wall 
was felt to have lost its muscle tone The whole cir- 
cumference of the bowel in this area was affected m 
the same manner The distal end of this portion of 
the bowel was almost completely stenosed, and in its 
mesentery there was a small gland about I in in diameter, 
and about li in from the serous coat Proceeding 
about 12 in down the jeiunum, a second pathological 
lesion was discovered This consisted of a loop of 
bowel, two limbs of which were adherent to each 
other, and both were adherent to the mesocolon. 



Fig 82 — Radiograph following 0 barium meal showing 
only the radiological appearances of multiple large and small 
diverticula of the duodenum and jejunum 


descending colon, and the lateral border of the great 
omentum This latter was easily separated from the 
jejunum, which, in its turn was easily freed from the 
mesocolon 

On further manipulation, the adherent loops of 
bowel were as easily separated, and a condition very 
similar to that described above was found m the proximal 
limb of this jejunal loop In this instance, there was an 
added dimpling over the antimesentenc border, suggest- 
ing that at some date there had been a minute perforation 
Present in the mesentery opposite this region was a large 
soft lymph-gland, approximately 2 in in diameter, and 
at a distance of 2 in from the bowel wall It was 
decided that a resection of jejunum was necessary for 
double stricture of the bowel associated with diverticu- 
losis, and appearances suggestive of malignant disease 
A wide resection of 3 ft of jejunum from a point 5 in 
from the duodenojejunal flexure, including the mesentery 
and the affected lymph-glands, was performed, and an 
end-to-end anastomosis completed This portion of 
gut included that part of jejunum adherent to the second 
affected hmb 


Progress — ^Thc patient made a remarkable, practi- 
cally symptomless recovery There was no vomiting 
or any other complication 

In four weeks she had obviously put on a fair amount 
of weight, and she was discharged to a convalescent home 
on July 10 in quite good condition Here she remained 
for approximately four weeks, and came up to sec me 
at my Out-patients’ Department on Aug 20 looking 
extremely fit, and feeling so well that she had made the 
fiftccn-mile journey alone She said that she had not 
felt so well for many, many years, and her bowels were 
behaving excellently On examination, she had no 
tenderness in the abdomen, but in the region of the 
anastomosis there was a suggestion of a swelling There 
were no other swellings in the abdomen, and the hver 
and spleen were not palpable There was no evidence 
of ascites, and the patient’s physical condition was 
remarkably improved A blood-count was done that 
day and showed a moderate degree of secondary anxmia 
with a normal white-cell count and differenual Arrange- 
ments were made for a barium meal and ‘ follow-through ’ 
examination to be carried out two dajs later About 
one week later, inquiries were made regarding the result 
of the X-ray examination, and it was learned that the 
patient had not put in an appearance for that investiga- 
tion 

Further inquiries disclosed that she was not well 
On Sept 8 her doctor asked me to see her agam His 
opinion was that she had suffered a metastasis m the 
thoracic spine Her state of health was very poor, and 
she had been suffering from severe root pains in the left 
side of her chest Large doses of vegamn had been taken 
for the past ten days, but these W’cre now losing their 
effect Examination of the thoracic spine revealed some 
tenderness in the region of the 4th thoracic vertebra, and 
some slight lateral curvature in this region Palpation 
of the abdomen revealed the same mdefimte swelhng 
that had been felt at her previous examination, but now 
the abdomen seemed more distended She was extremely 
constipated, probably because of her vegamn, and she 
was admitted to a Nursing Home in Shrewsbury, and 
an X-ray examination of the spine and chest revealed 
a deformity in the region of the 4th thoracic vertebra, 
confirming the diagnosis of neoplasm The lungs 
appeared healthy With encmata and aperients, an 
action of the bowels was obtained, following which she 
became incontinent of fTces and urine She took very 
little fluid, was drowsy, and her condition deteriorated 
rapidly, culminating in death on Sept 12 

There had been neither vomiting nor signs of intes- 
tinal obstruction, and the exact cause of death was 
impossible to determine A post-mortem examination 
was, unfortunately, not permitted 

The Specimen — This was 3 ft of small intestine, 
being comprised mainly of the jejunum Scattered 
along the surface of an otherwise apparently normal 
bowel were many tuberose swellings Two large ones 
approximately 2 cm in diameter were situated proximally 
and they became progressively smaller towards the distal 
end of the jejunum They were for the most part 
separate, but were sometimes confluent They nowhere 
involved the whole circumference of the gut wall, and 
were not localized to any particular region of the wall 
Thus, in this important respect they differed from the 
congenital type of diverticulosis They were dull grey, 
and contrasted well with the rather congested bluish- 
grey colour of the normal gut Where their junction 
with the normal gut occurred, it was common to see 
patches of deep purple congestion of an inflammatory 
reaction, covered by a thin fibrinous sheet 

The nodules were firm to touch, and there was an 
apparent increase m rigidity and shght stenosis of the 
bowel wall where the nodules abrupdy joined normal 
bowel This latter feature was markedly accentuated 
at two places approximately 12 in apart where a saccular 
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dilatation progressed into an almost complete stenosis 
of the bowel lumen On opemng the lumen of the gut 
these swelhngs were seen to be actual poucheSj the wail 
of which was composed of thick whitCj firm, homogeneous 


amount of mitoac acuvity, and these sheets of cells were 
spreadmg through the muscle layers and destroying 
Them The cells had oval poorly-staming nuclei, usually 
no nucleolus, and cytoplasm was scanty They were 



Fig 83 — Photomicrograph showing the replacement of 
the circular and longitudinal muscle la>ers by the compact 
cellular sarcomatous growth A few isolated strands of muscle 
can be seen within the tumour area ( X 40 ) 




Fig 85 — Showing the moderate reticulin formation 
within the tumour (X 90) 


tissue in which no muscle coat could be identified The 
normal pale brown mucosal rugse of the gut ended abruptly 
at the mouths of these pouches and gave way to a hmng 
of pale yellowish-green slough The floor of the pouches 
was coated with this soft granular debris There were 
two enlarged encapsulated mesenteric lymph-nodes 
one, by far the larger, measured 5 cm in diameter This, 
on section, was a mere shell of sohd tissue whose centre 
was a mass of creamy necrotic debris 

Htstologtcal Description of the Diverticula — ^The 
histological picture of all the separate diverucula sug- 
gested an infective granuloma, but was that of a reticulum- 
cell tumour confused partly by an inflammatory reaction 
consequent upon the mucosal necrosis and pardy upon 
the cellular reaction to the prohferation of tumour cells 
In sections of the pouches the residual tumour formed 
a band of fairly even width, o 3 cm approvimately, 
situated sometimes in the hne of, and replacmg, the 
muscle coat , and where the whole waU had been eroded, 
formmg a dome projecting from the serous surface 
There was a marked prohferation of pnmitive reticulum 
cells tending to be formed in symplasma, with a fair 



Fig 86 — A low-power view of a secuon through the 
floor of one of the small pouches (x 3J) 

nowhere phagocytic, and formed a moderate amount 
of reticulin which was laid down in hues parallel to the 
blood-vessels There were numerous eosmophils scat- 
tered amongst the reuculum cells, but no plasma cells or 
Stemberg-Reed giant cells There was no collagen 
formation except at the periphery, where there was a 
zone of oedema, fibrosis, and lymphoid infiltration out- 
side the tumour (Figs 83-86 ) 
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The large lymph-node showed none of the normal 
architecture of a gland The main mass was composed 
of necrotic tissue contaimng abundant fragments of 
nuclear material This was bounded by a narrow zone 
of reticulum cells, and outside this was a zone of fibrosis, 
dilated lymph-vessels, histiocytes, plasma cells, eosino- 
phils, and lymphoid aggregates, gradually changing to 
fatty connective tissue 

CONCLUSION 

The degree of lack of differentiation of the cell- 
type, and the marked infiltration, coupled with 
stromal destruction, classified this tumour as a 
reticulum-cell sarcoma The histological features 
described are common to both the dictyo-syncytial 
type and the polymorphic reticulum-celled type of 
growth (Robb-Smith, 1938) 

SURVEY OF LITERATURE 
In the hterature consulted, the terms ‘ lympho- 
sarcoma ’ and ‘ lymphoblastoma ’ have been used 
freely to describe mahgnant conditions affecting 
lymph-nodes and lymph-folhcles in the bowel Only 
rarely has the histologically distinct reticulum-ccU 
type of tumour been idenufied from the more usual 
mahgnant type of tumour composed of lymphocytes 
However, the term ‘ lymphosarcoma ’ is used here in 
the ‘ Survey of Literature ’ only, to facihtate com- 
panson with other recorded cases, but a pathological 
distinction exists and should be recogmzed 

‘ Lymphosarcoma ’ of the small intesune usually 
occurs in the ileum (Fraser, 1945) Sarcoma of 
the duodenum and jejunum appears to be rare 
Simpson-Smith (1939) reported 3 such cases in 
a senes of 70 small-mtesanal sarcomata Monson’s 
review (1941) of 2434 autopsies and 10,705 biopsy 
specimens yielded 21 primary tumours of the small 
intestine Of these, 4 only were lymphosarcomata, 
and he described one case in which a lymphosarcoma 
of the duodenojejunal junction involved the whole 
circumference of the bowel and had produced 
saccular dilatation of the lumen In the 126 cases 
of intestinal ‘ lymphosarcomata ’ collected by Ullman 
and Abeshouse (1932), the anatomical locahzation of 
the tumour was duodenum 4, duodenum plus 
jejunum i, duodenum plus stomach i The rest 
were ileal and colomc In 59 cases collected by 
Libman (1900) he found the duodenum and jejunum 
to be as common a site as the rest of the ileum 
Cheever (1932), from an analysis of his own 16 
cases, states that the frequency of incidence of 
‘ lymphosarcoma ’ seems to increase with its 
distance from the stomach, and he found it to be 
rare in the duodenum and most common in the 
terminal ileum Weinstein (1932) gives the order of 
occurrence m his cases as ileum, ctecum, jejunum, 
transverse and sigmoid colon, duodenum, and 
descending colon From an analysis of the pub- 
hshed cases with regard to the age incidence of 
lymphosarcoma of the small intestine, this tumour 
seems to be rare m old age, and occurs commonly 
during the ist, 3rd, and 4th decades 

DISCUSSION 

Primary mahgnant lymph-node tumours form 
an tmeommon cause of intestinal obstruction, and 


increase in the diameter of the intestinal lumen 
seems just as prone to occur as constriction In 
the case described by Morison in which the tumour 
had produced a saccular dilatation of the lumen, 
the growth was sohtary and X-ray examination had 
revealed nothing Out of the series of Ullman and 
Abeshouse 18 lymph-node sarcomata showed dilata- 
tion which was in some cases described as aneurysmal, 
but in no case did the dilatations simulate multiple 
well-demarcated diverticula or give an X-ray picture 
remotely resembhng one which appeared mdis- 
tinguishable from the condition of multiple divem- 
culosis 

It may, in fairness, be inferred from the operative 
finding of a large aneurysmal bulging of the duodenal 
wall along its antimesentcric border, and from the 
X-ray picture, that the pouches seen in the duodenum 
were of the same nature as those desenbed in the 
resected jejunum The interest attached to the 
present case centres around the large number of 
pouches and the length of gut involved, the site 
of the sarcomata, and the X-ray findings before 
operation 

It IS suggested that from the beginmng the 
tumour was multicentric and had its ongin in the 
reticulum cells of the lymph-folhcles withm the 
submucous layer of the duodenum and jejunum 
These probably formed rounded globular tumours 
which imdenvent central necrosis , subsequent 
mucosal sloughing completed the picture of ulcera- 
tion These arc pathological pouches or ‘ tumour 
diverticula ’ the creation of which can be imagmed 
from the histological description The tumour des- 
troys stroma, does not form collagen save in very small 
amounts, and has the effect of weakenmg and destroy- 
ing the muscle wall , it may so cause dilatation 
Further, paralysis of the remaimng muscle may be 
brought about by the destruction of its nerve plexus, 
and thus a localized orgamcally weakened wall, 
coupled with obstruction, would be subject to a 
raised intraduodenal pressure 

SUMMARY 

A condition of ‘ secondary ’ diverticulosis of the 
duodenum and jejunum has been described The 
aetiology of the diverticula was multiple reticulum- 
cell sarcomata originating in the submucous lymph- 
folhcles 
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A FURTHER REVIEW OF THE INTERINNOMINO-ABDOMINAL 
OPERATION, BASED ON 21 PERSONAL CASES 

By GORDON GORDON-TAYLOR, KBE, CB, Surgeon Rear-Admiral 
AND DAVID H PATEY 

FROM THE SURGICAL DEPARTMENT OF THE MIDDLESEX HOSPITAL 


One of the authors (G G -T ) has already pubhshed 
uvo contribuoons on the mterinnoimno-abdominal 
amputation m the columns of the British Journal of 
Surgery, but the complenon of 21 operations in the 
past 23 years seems to call for a note on any modifica- 
tions in techmque which experience has dictated in 
the hope that the suggestions may be of value to 
others called upon to pracuse the amputation An 
attempt has also been made to collect all the hind- 
quarter amputations that have been performed 
durmg the ii years that have elapsed smce Phihp 
Wiles and one of the writers (G G -T ) made a 
similar collection up to 1935 Sortie information is 
also forthcoming as to the type of case most hkely 
to benefit by this amputation in respect of cure 
or material prolongation of hfe In the perform- 
ance of the last 10 operations the writers have had 
the good fortune to work together on 8 occasions, and 
only 2 of these 10 patients have succumbed from 
the amputation Nevertheless, our own total fatahty- 
rate is higher than that of aU the pubhshed cases 
collected durmg the past ii years which form the 
basis for some of the conclusions set forth m this 
paper The recovery-rate of the past 10 cages 
(80 per cent) is some improvement on the 64 per 
cent recovery recorded by one of the authors 
(G G -T ) m his paper pubhshed in 1940, yet 
operative mortahty may often be an index of a 
readmess to help to the utmost those suffermg from 
a radio-resistant tumour, whom heroic surgery alone 
can save, and is not to be regarded as a reflection on 
surgical )udgement or operative skill 

PERSONAL CASES (G G -T ) 

Cases 1-5 were given in detail in the British 
Journal of Surgery, 1935, 22, 672 

Case I — Sarcoma of upper end of femur with 
involvement of innommate bone 

Operation, July 27, 1922 Death a few hours after 
operanon 

Case 2 — Osteoclastoma mvolvmg whole structure 
of innominate bone 

Operation, Feb 4, 1929 Patient in excellent health 
17 years later 

Case 3 — ^Enormous chondrosarcoma of innomm- 
ate bone, overlappmg upper end of femur and 
extendmg to costal arch 

Operanon, Nov 5, 1933 Death, October, 1938, of 
recurrence 

Case 4 — Sarcoma of pelvis 

Operanon, March 3, 1934 Death after operanon 

Case 5 — Osteogemc sarcoma of upper end of 
femur 

Operanon, July 2, 1934 Recovery Panent is said 
to have died of pneumonia less than a year after amputa- 
non It IS difficult to exclude a thoracic metastasis 


Cases 6-1 1 were given m some detail in the 
British Journal of Surgery, 1940, 27, 643 

Case 6 — Spindle-celled sarcoma of muscles of 
Scarpa’s triangle 

Operanon, June, 1935 Panent ahve and well more 
than II years later 

Case 7 — Osteolytic sarcoma of iliac portion of 
right innominate bone , pathological fracture of 
acetabulum 

Operanon Death a few hours after 

Case 8 — Spindle-celled sarcoma of muscles of 
Scarpa’s triangle 

Operanon Recovery Death, probably from recur- 
rence, 5 years later 

Case 9 — Sarcoma of right innominate bone 

Operanon Recovery Death from recurrence 6 
months later 

Case 10 — Spmdle-celled sarcoma of psoas 
muscle 

Amputanon September, 1938 Death after operanon 

Case II — Chondrosarcoma of left innommate 
bone Operation Recovery 

Operanon, Aug 19, 1939 Panent ahve and free 
from recurrences nearly 7 years later 

Case 12 — Myxosarcoma of lUum Hmdquarter 
amputation Death from recurrence 15 weeks 
after operation 

Betty H , aged 25, had sustained a fall on her back 
a year before adimssion to hospital , she had suffered 
pain down the back of the leg to the ankle for six months 
previous to admission, and had noUced a lump for three 
months The swelhng was about 3J in in diameter, 
hard and homogeneous, arismg from the dorsum ilu just 
below the ihac crest , the tumour was also palpable in the 
left ihac fossa A biopsy on Aug 26, 1942, showed the 
growth to be “ a moderately cellular spmdle-ceU sarcoma, 
in which IS considerable myxomatous degeneranon ” 

She was transferred to the Radiotherapy Department, 
and was under treatment from Aug 31 to Sept 14, 1942, 
but the neoplasm proved to be radio-resistant, and the 
pam gradually intensified to an agony 

There was no clmical or X-ray evidence of metastases , 
the posterior situation of the neoplasm in reference to 
the innommate bone was not attractive from the stand- 
point of surgery, but the pam and distress from which 
the girl was suffermg determmed us to perform a hmd- 
quarter amputauon on Sept 19, 1942 The operanon 
was carried out accordmg to the techmque described 
fully m a previous commumcauon (Gordon-Taylor and 
Wiles, 1935) The girl stood the operation remarkably 
well , blood-loss was minimal , there was scarcely any 
rise of pulse-rate or fall of blood-pressure , a pint of 
blood was transfused durmg the operanon The pos- 
terior and inward extension of the growth demanded the 
removal of the left ala of the sacrum m addinon to 
the innommate bone {Fig 87) Some difficulty was 
obtamed in covermg the wound with integument, the 
posiuon and size of the tumour precludmg the fashioning 
of any postenor flap 
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The operation relieved the agony from which the 
pauent had suffered, but although she was able to get 
up she made indifferent progress, and three months after 
her operation local recurrence of the neoplasm was only 
too apparent, and she finally succumbed from the com- 
bined effects of the growth, to\Tmia, and secondary 
haimorrhage 15 weeks after amputation 



Fig 87 — Case 12 Specimen after hindquarter amputa- 
tion , whole os mnominatum and ala of sacrum are invohed in 
the growth, the body of the ilium being replaced bj a thich 
gelatinous mass with small areas of bone embedded in it 
Sections showed a moderately cellular myxosarcoma, the 
sacro-iliac joint was invaded by growth 


Case 13 — ^Recurrent spindlc-ccll sarcoma of 
Scarpa’s triangle Intcrinnomino-abdommal am- 
putation Death from thoracic metastasis 13 
weeks after amputation 

Captain L P , M C , R A , aged 43 ‘ Reported sick” 

in February, 1942, to the medical officer of his unit, 
complaining of pain m the medial aspect of the upper 
thigh Two months elapsed before the diagnosis of a 
neoplasm was definitely established, and in April, 1942, 
a local excision of the tumour in Scarpa’s triangle was 
performed by an able surgeon attached to a hospital of 
great tradition The officer subsequently attended the 
radiotherapy department of that same institution for 
3 weeks 

Six months later, recurrent swelling and continuous 
pam brought the officer again to the original surgeon 
and radiotherapist , a reluctant decision was given that 
nothing further could be done One of the present 
writers (G G -T ) was subsequently invited to see the 
officer, and expressed the opinion that a hindquarter 
amputation imght still save his life No clinical or X-ray 
evidence of secondary growth was forthconung, and 
accordingly on Oct 17, 1942, a hindquarter amputauon 
was undertaken 

Operation — The operation was carried out accord- 
ing to the techmque described fully in a previous 
commumcation , the anterior situation of the growth 
permitted the retention of the auricular surface and 
articular portion of the posterior segment of the ilium 
{Ftg 88) 

The poor fellow’s early convalescence was by no 
means uneventful, since he first developed acute dilata- 
uon of the stomach, which required a Ryle’s tube , he 
then had pneumonia, followed by haematuria and urinary 
suppression consequent on sulphapyridine exhibition 


The devoted care of Surgeon-Lieutenant John Ferguson, 
M B E , R N V R , and the patient’s own wonderful 
spirit enabled him to surmount these difficulties 

He was able to get about on crutches until 12 weeks 
from his operation, when two or three suspicious nodules 
were noticed in the neighbourhood of the scar , in 
two days’ time these had doubled their size and number, 
leaving no doubt as to their sinister significance In 
another two days a pleural effusion of blood-stained 



ViG 88 — Case 1 $ Photograph of hindquarter amputation 
for a recurrent spindle celled sarcoma of muscles of Scarpa s 
triangle 


fluid w as found, and the end rapidly came, death resulting 
within a week of the appearance of the suspicious 
nodules (0 No post-mortem examination was per- 
formed The histological appearances of the tumour 
were those of a spindlc-ccllcd sarcoma 

Case 14 — Cellular spindlc-ccllcd sarcoma, possi- 
bly originating from synovial membrane Hind- 
quarter amputation Death from pulmonary 
ciqbohsm 

Albert B , 39, had noticed a painless swelling in the 
upper part of the left thigh for three months before 
admission to the Cambridge Hospital, Aldershot A 
biopsy revealed the presence of an undiffercnuated 
sarcoma The patient was transferred to the Middlesex 
Hospital for radiotherapy, which was commenced on 
July 27, 1942, and the course was completed m 23 treat- 
ments spread over 30 days On Jan 19, 1943, there 
were large necrotic ulcers in the groin , a biopsy report 
was highly suggestive of a radio-resistant fibrosarcoma 
In view of the intractable pain and the conunuance of 
the mahgnant process, a hindquarter amputation was 
advised, and the patient was transferred to our care 
The early period after operation, performed March 12, 
1943, was complicated by acute sulphonamide haimaturia, 
which cleared up on the administration of sodium 
sulphate A few days later the patient suddenly died 
from what was regarded as a pulmonary embolus No 
post-mortem was obtained 

Case 15 — Spindle-celled sarcoma of ilium 
Hindquarter amputation Death 

Percy N , aged 54 Pam m left groin on walking 
since July, 1942 Massage, radiant heat, and manipula- 
tion in other institutions proved unavailing Adrmtted 
to Middlesex Hospital, March 13, 1943 Biopsy revealed 
the tumour to be a cellular spindle-celled sarcoma with 
little collagen formation Hindquarter amputation, April 

1943 j operation, the growth was found to extend 
much farther back than was anticipated, and even to 
involve the bifurcation of the common iliac artery The 
operation was completed not without difficulty Death 
ensued six hours after 

Case 16 — Fibrosarcoma Hindquarter amputa- 

tion Recovery 

A nurse between 50 and 60 years was referred to one 
of us (G G -T ) by Mr H L -C Wood, of King’s 
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College Hospital, for a voluminous tumour on the inner 
aspect of the uppermost part of the thigh, bulgmg 
anteriorly and posteriorly Biopsy showed a tumour 
of fibrosarcomatous type With the able assistance or 
Mr H L-C Wood, a hindquarter amputation was 
performed in June, I 944 > Dr H A Richards adrmmster- 
ing an ordinary general ansesthetic of gas, oxygen, and 



Fig 89 — Case I6 Huge spindle celled sarcoma of 
muscles of the inner aspect of the root of the left thigh , tumour 
bulgmg m the gluteal region and adductor region of rhe thigh 
Female patient betii een 50 and fio years of age A lymphatic 
gland along the externa! iliac vessels was found to be infected 
tilth growth on examination of the specimen 


ether The patient made a good recovery from the 
amputation, but unfortunately an infected gland was 
found along the course of the iliac vessels The patient 
succumbed from pulmonary metastases four months 
later 

The specimen was reported by Dr R W Scarff as a 
cellular spindle-celled sarcoma with areas suggestive 
of an ongm m fascial sheath (Fig 89) 

Case 17 — ^Myxochondrosarcoma arising in tro- 
chanteric region in right femur Death from 
recurrence 1 8 months later 

Alfred F , aged 47 For 16 months previous to 
admission he had complamed of pain in the right buttock 
and “ sciatica ” Seven months before achnission to 
Middlesex Hospital the sciatic nerve was stretched m 
another mstitunon, but without rehef, the patient was 
now confined to bed by the seventy of the pain A 
radiograph was ultimately taken, demonstrating a “ mass 
at the upper end of the femur ” After a prehminary 
biopsy, a hindquarter amputation was performed on 
Nov 27, 1943 The patient made a good recovery from 
the operation, but died from local and pulmonary metas- 
tases, June to, 1945 {Ftg 90) 



Fio 90 — Case 1 7 Photograph of hindquarter amputation 
for a myxothondiosatcoina arising in the trochanteric region of 
the right femur, a pathological fracture at the base of the 
femoral neck is present 

Case 18 — Osteogenic sarcoma of trochanteric 
region of right femur Pregnancy Recovery 

Dons P , aged 27 First complained of pain in right 
hip SIX months before admission to Middlesex Hospital 
She was treated in several other institutions, firstly on a 
mistaken diagnosis of tuberculosis of the hip, and later 
as a sarcoma of the upper end of the femur, for which 
X-ray therapy was considered The radiographic appear- 
ances of the mass {Fig 91) negatived any prospective 
benefit from deep-ray therapy The pauent was seven 
months’ pregnant 

It was recommended by one of us (G G -T ) that 
the pregnancy be terminated and the patient adnutted 
to Midfiesex Hospital Biopsy showed the new growth 
to be an osteogemc sarcoma Hindquarter amputation 
performed m Middlesex Hospital, Dec 19, 1944 (Ftg 
92) Patient discharged six weeks later, walkmg satis- 
factorily on crutches , wound soundly healed Well 
18 months later 

Case 19 — ^Infiltrating chondroma of pubic bone 
Hindquarter amputation Recovery 

Herbert H , 26, first noticed pam in right hip in 
January, 1945, and a mass was felt in the right groin 
and was also palpable on rectal exaimnation Radio- 
graphs showed the presence of a chondroma growing 
from the pubic ramus The situation of the tumour and 
especially its proximity to the hip-joint seemed to negaave 
the chances of total eradication of the neoplasm by any 
local removal, and a decision to perform a hindquarter 
amputation was made after mature dehberation and 
consultation with colleagues Interinnormno-abdominal 
operauon performed May 3, 1945 (Fig 93) A good 
recovery followed, save that pams of a “ phantom limb ” 
were complamed of, gradually dmunishmg in seventy 
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Fig 91 — Case IS Rodiograph of osteogenic sarcoma 
of the neck and trochanteric region of the right femur Seten 
months pregnancj 



Fig 92 — Case 18 Osteogenic sarcoma involving the neck 
and upper quarter of the shaft of the right femur The pahent 
had a seven months pregnancy terminated before the perfor- 
mance of a hindquarter amputation 



Fig 93 — C — . 1. u 

a lobulated car 
the floor of the 

as far as the s>mph>sis pubis , some surviting areas oi uune 
are visible at the centre of the grow th In/iUrattng chonaroma 
tumour composed of aitpical cartilage, there is no evidence 
of bone formation bj the tumour 


Case 20 — Myosarcoma of left thigh Hind- 
quarter operation Recovery 

Regina W , aged 52, a Polish lady, first noaced a 
lump about the size of a walnut in December, 1943 , 
since then the tumour had grown steadily, but pain was 
only experienced on firm pressure and radiated down the 
back of the whole leg In June, 1944, a biopsy showed 
the tumour to be a spindle-celled sarcoma originating in 
muscle In July, 1944, a course of deep-ray therapy 
was given , 24 treatments were spread over 29 days In 
March, 1945, there was a reappearance of the lump and a 
renewal of the pain , April and May, 1945, more X-ray 
therapy was administered The tumour appeared radio- 
resistant, and on June 13, 1945, measured about 5 in in 
diameter, and was raised about i in above the surrounding 
skm A consultation was held as to the desirability of an 
amputation at the hip-;omt or a hindquarter amputation 
The prospects of a thorough extirpation seemed to be 
brighter from the latter operation, inasmuch as there 
seemed to be considerable involvement of the muscles 
inserted into the great trochanter Hindquarter amputa- 
tion was performed, June, 1945 Recovery The 
tumour was a myosarcoma , the appearances of the 
spindle-celled tumour suggest an origin in muscle , there 
are large areas of necrosis present Patient free from 
recurrence a year later 
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Case 21 — Chondrosarcoma of innominate bone. 
Intermnommo-abdommal amputation Recovery 
E K , male, aged 39, was admitted mto Channg Cross 
Hospital under the care of Dr Lenno\ R Broster for a 
large tumour of the innommate bone buigmg the gluteal 
region The tumour was said to be growmg rapidly and 
certainly its dimensions mcreased considerably during 
the fortmght of pre-operative investigation and prepara- 
tion which preceded his amputation 

Operation, March i, 1946, Charmg Cross Hospital 
(G 'T ) Dr L R Broster ably assisted , um- 
lateral spmal and general anesthetic admmistered by Dr 
R J Clausen The usual operaDon techmque was fol- 
lowed, but the mvolvement of the gluteal muscles pre- 
vented the fashionmg of any posterior flap, and the 
wound could not be entirely covered by the integument 
The patient made an excellent recovery 

Dr R W Scarlf, of the Bland-Sutton Institute, 
Middlesex Hospital, reported the tumour as a chondro- 
sarcoma 

TECHNIQUE OF THE OPERATION 

This was fully described by one of us in the 
British Journal of Surgery eleven years ago, and 
the Imes of the operanon have been followed pretty 
closely m the intervening years In the first com- 
mumcation tnbute was paid to the excellence of 
Hogarth Pringle’s accoimt of the amputation pub- 
hshed 30 years ago in this Journal , our homage to 
the Glasgow surgeon’s work has not lessened with 
the passage of time 

Anmsthesia — In 20 out of 21 amputations on 
which this commumcation has been wntten spinal 
anaesthesia has been employed m con)uncuon with 
general anaesthesia, but whereas stovaine used to 
be employed, a uMateral (ipsilateral) mjection of 
10 c c of 1-1500 nupercame is now practised 
Pentothal (g i), mtrous oxide, oxygen, and minimal 
amoimts of ether have been adnumstered In one 
case, despite the protest of the surgeon, no spmal 
anA-sthetic was used, and the operation was com- 
pleted under gas, oxygen, and ether (Dr Hugh A 
Richards) Perhaps no hmdquarter amputation 
ever left the operanon room m better condinon (i) 
The ‘ spmal ’, then, is not a necessary adjunct, yet 
we find difficult to abandon a techmque which has 
been used with a considerable measure of success 
for many years 

Position — ^Emphasis was laid ten years ago cm 
the most gentle care which should be taken m turning 
the panent, the danger from rough or excessive 
movement of a patient under spmal ansesthesia is 
not to be estimated hghtly Nowadays we carry 
out the ihac, mgumal, pubic, and gluteal pomons 
of the operanon with the panent much more m the 
true lateral posinon than formerly, the uppermost 
arm bemg placed m the usual kidney arm-rest 
The surgeon leanmg over the panent can perform 
all the necessary dissecnon, mcludmg the division 
of the dorsum ilu, with the subject m this posinon 
The case is only very gently turned on to his back for 
the division of the symphysis pubis and the comple- 
non of the severance of the half pelvic rmg and lower 
hmb from the rest of the body We have found 
that the amputanon has been facihtated by chviduig 
the dorsum ilu before the symphysis pubis, and the 
bone secnon is best done tvith a Gigh’s saw after 
secunng the postenor division of the mtemal lUac 
artery and a transverse chvision of the psoas muscle 
VOL xxxit' — ^No 133 


at the pelvic bnm We have usually divided the 
external ihac artery distal to the origm of the deep 
(inferior) epigastric and deep circumflex ihac artenes, 
so that the vascular supply of the rectus abdomims 
and fiat muscles of the abdommal wall is not mter- 
fered with , these structures are desnned for suture 
to the gluteal muscles, consntutmg a muscular 
stratum between panetal pentoneum and skm 
Time is well spent m securmg control of the posterior 
division of the mternal ihac artery In those cases 
where the position of the tumour or other circum- 
stances render hgature of this artery impossible or 
only pracucable after the expenditure of much tune, 
a temporary clamp on the common ihac artery 
(arterial clamp, tape, etc ), as suggested to us by Basil 
Hume, is a most valuable procedure 

There is no need to mention the retention of a 
catheter durmg and after the operanon, nor is there 
any necessity to stress the importance of adequate 
supphes of blood at hand In many cases only a 
pmt has been reqmred durmg the actual performance 
of the amputanon, but transfusion will certainly be 
required later on 

The impernnent intrusion of the anus into the 
field of operanon dunng the stage of suturmg 
the flaps called for some measure to conceal it, 
and the orifice is nowadays sealed off from the 
gaze of the operator and tihe spectators by means 
of a piece of cellophane or green protecnve 
appropriately retamed m posinon by means of 
sutures 

In our hands about an hour and five to ten 
mmutes consntutes the customary length of time to 
complete the operanon, although we have fimshed 
m just tmder the hour In the skilful hands of 
Professor Harry Platt, of Manchester, a much 
shorter time has often sufficed, but a perusal of the 
accounts written by others who have performed 
the amputanon persuades us that we ourselves are 
not sluggards, and that anxiety to return the limbless 
panent to his bed must bum more fiercely m our 
breast than in most of those, perhaps with more 
ample time at their disposal, who have embarked 
upon the procedure 

After-treatment — 

1 Bed — sorbo mattress and water-pillow or full- 
length water-bed 

2 Electnc cradle and blankets — ^warm jacket 

3 Sandbag to support hip 

4 Remove blocks from tmder foot of bed 
gradually as soon as condmon permits 

5 Commence breathmg exercises as soon as 
panent is round from ansesfoenc 

6 When panent’s back is receivmg attennon, 
panent must be rolled on to both sides 

7 Shde sandbag under lorn to keep pressure off 
bottom of the wound, when panent is bemg turned 
on to the side of the amputanon 

8 Remember the heel 

9 Glycerm enema on second day and thereafter 
on alternate days 

10 This IS not a cosmenc operanon , premature 
removal of sutures is forbidden and wiU lead to the 
dismissal of house surgeon or nurse after much 
obloquy 

11 First dressmg may be done under pentothal, 
when the dram will be removed 


5 
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Table /—Details of Interinnomino-abdominal Amputation Recorded in Literature or 
Known to Authors Since 1935 (73 in Number) 


Surgeon 

Sex and Age 
op Patient 

Disease 

DBi 

Remarks 

Bailey, Hamilton (Great Northern 
Hospital, London (1937) 

Female, 

22 

Periostea! sarcoma of pubic 
bone 


Lived 2 years after operation- 
died of thoracic disease (') 

Banet, V, and Nobo, P (1936) 

Male, 

27 

Fibrosarcoma of upper end of 
left femur 


Late result unknown Bo/ Liga 
Carreer, Habana, 1936, ii, 43 

Brittain, H A , Norwich, (1941) 

Male 

Malignant chondrosarcoma of 
dorsum iltt of hrge dimensions 

Recovery 

No recurrence at 4 years 

Bnttain, H A , Nor^vich, (1943) 

Female 

Osteogenic sarcoma of upper 
third of femur with new bone 
formation 

Recot cry 


Christmann, F E , and Cingano. 
C A 

Male, 

30 

H>datid disease of pcKnc bones 

Recov er> 

Death i year later Bol Trab 
Acad Argent Cir , 1944,28,119 

Clarke, H Osmond, Air Commo- 
dore (1945) 

Alale 

Sarcoma of abductive region 

Recovery 

1 

Davison, T C (1920) 

Male, 

70 

Extensive cancer of skin of groin 
following burn in infanc> 

Recovery 

Survived 7 years and no recur 
rcncc 

Deitch, H I , Bradford (1941) 

Male 

Chondrosarcoma of upper end of 
femur Pathological fracture 

Recot cry 

Alive and well 5 years later 

Fierro, D Fernandez (1937) 

Female 
middle aged 

Sarcoma of femur, with a metas- 
tasis in ilium of same side 

Recov cry 

Patient ahte several months later 

7 inr Coll Stirs, 1943 6, 

368 

Fitzgerald, R R , Montreal, (1936) 

Alale 

13 

Osteogenic sarcoma of neck of 
femur 

Recov cry 

J Bone Jt Surg, 1936, 18, 402 

Fitzwilliams, D C L 

Male, 

6z 

Rhabdomyosarcoma of vastus 
medialis 

Recovery 

Death from secondary sarcoma a 
few months later Proc R Soc 
Med , 1938, zt, 548 

Gersh, L Y (1936) 

Male, 

60 

Sarcoma of head and neck of 
femur 

Death from in- 
fection of 
tt ound 

Secondary growths found at au 
topsy Sotei Khir , 1936, 4, 6S1 

Girdlestone, G R , Oxford (1941) 

Male, 

44 

Osteogenic sarcoma of jlium 

Recot erj 

Personal communication Alive 
and well 5 >ears later 

Ghormley, R K , Henderson, 
M S , and Lipscomb, P R 

(1943), 2 cases 

Male 

Chondrosarcoma of innominate 
bone — with pathological frac- 
ture 

' No recurrence 
at 7 months 

Proc Moio Cbn , 1944, 19, 193 


1 Male, 

5° 

Chondroma of ilium, infiltrating 
acetabulum and head of femur 

No recurrence 
' at 2 months 


Gordon-Taylor, G (1935) 

1 Male, 

17 

Spindle cell sarcoma of muscles 
of Scarpa s triangle 

1 Alive and well 
at lol years 


Gordon-Taylor, G (1936) 

1 Female, 

, 25 

Spindle-cell sarcoma of Scarpa s 
triangle 

Recovery 

Death — probably from recurrence 

5 years later 

Gordon-Taylor, G (1937) 

Female, 

37 

Osteolytic sarcoma of iliac por- 
tion of innominate bone 

Death within a 
few hours 

A diminutive woman — only 4 st 
in weight 

Gordon-Taylor, G (1938) 

Male, 

34 

Spindle-ccll sarcoma of right 
psoas 

Death 24 hours 
after operation 


Gordon Taylor, G (1938) 

Male, 

14 

Sarcoma of right innominate 
bone 

Recovery 

Death from recurrence in spine 6 
months after operation 

Gordon-Taylor, G (i939) 

Male, 

26 

Chondrosarcoma of leftinnomm- 
ate bone 

Recovery 

Alive and well 6^ years later 

Gordon-Taylor, G (1942) 

Female, 

25 

Moderately cellular spindle cell 
sarcoma of ilium Myxoma- 
tous degenerauon 

Recovery 

Palliative operation Huge local 
recurrence — death 4 months later 

Gordon-Taylor, G (i943) 

Male, 

45 

Fibrosarcoma arising below in- 
gumal ligament , ulcerated 

Death 

Fatal pulmonary embolism nth 
day 

Gordon-Taylor, G (1942) 

Male, 

43 

Recurrent spindle-ccUed sarcoma 
of Scarpa s triangle 

Recovery 

Died of rapidly-growing second 
aries 3 months later 

Gordon-Taylor, G (1943) 

Male, 

40 

Cellular spmdle-cell sarcoma of 
muscles of left iliac fossa 

Death within a 
few hours 


Gordon-Taylor, G (19433 l' 

Male, f 

55 

Myxochondrosarcoma oF neck 
and trochanteric region of femur 

Recovery 

Local and general recurrence i 
year later Death t8 months 
after amputation 

Gordon-Taylor, G (i944) 

Female, 

60 

Spindle cell sarcoma of adductor 
region probably starting m 
fascial sheath 

Recovery 

Death from pulmonary metastases 

4 months later 
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j-ahle I Details of Interinnomino-abdominal Amputation Recorded in Literature or 

Known to Authors since 1935 (73 in Number ) — continued 


Surgeon 

lEX AND Age 

OF Patient 

Disease 

Result of 
Operation 

Remarks 

Gordon-Ta>lor, G (1944) 

Female, 

(7 months 
pregnant) 

23 

Myxochondrosarcoma 

( 

Recovery 

Alive and free from recurrence 12 
months after 

Gordon-Taylor, G (1945) 

Male 

Infiltrating chondroma of pubic 
bone involving acetabulum 

Recovery 

Alive and free from recurrence 

4 months later 

Gordon-Taylor, G (1945) 

Female 

Fibrosarcoma of gluteal muscles 
— probably startmg m fascial 
sheath 

Recovery 

Free from recurrence 3 months 
later 

HamSj C W , and Lairdj R C 
(1939) 

Male, 

48 

Secondarily infected tuberculosis 
of hip 

Recovery 

Personal communication Alive 

and well, October, I945 j walkmg 
on tiltmg-table prosthesis 

Hams, R , Toronto (1937) 

Female, 

37 

Osteolytic sarcoma of upper end 
of femur 

Recovery 

Died of pulmonary metastases, 

1939 

Hams, R , Toronto (1941) 

Male, 

51 

Fibrosarcoma Metastases m 
grom 

Recovery 

Died, 1943 

Hume, Basil, St Bart s (1944) 

Male, 

49 

Myxochondrosarcoma of pelvis 

Recovery 

Free from recurrence 8 months 
after amputation 

Hume, Basil, St Barts 

Female, 

37 

Fibrosarcoma Recurrent tu- 
mour of adductor region and 
attached to ischiopubic ramus 

Recovery 

Free from recurrence 6 months 
after amputation 

Hume, Basil, St Bart s (1945) 


Details not available 

Recovery 


Intm, Gordon, Newcastle-on- 
Tyne (1942) 

Male, 

20 

Fibrosarcoma of ilium, 19 cm X 

12 cm 

Recovery 

Recurrent tumour when amputa- 
tion done Alive and well more 
than 3 years after 

Irwm, Gordon (1942) 

Male, 

29 

Chondrosarcoma of ilium 


Recurrence and death 2 years later 

Judm, S S , of Moscow z addi- 
tional cases to that recorded m 
SuTg Gynec Obstet 


— 

1 

2 recoveries 

Personal communication 

Keaimg, Claud, Surgeon Com- 
mander (1944) 

Male 

Air-raid mjury 

Death 72 hours 
after 

Quoted at one of Inter-alhed Con- 
ferences, Roy Soc Med , London 

King, Don , and Steelquist, J , of 
Stanford Umv , San Francisco 
(1940) 

Male, 

45 

Osteogenic sarcoma 

Recovery 

Death 6 months later from pul- 
monary metastases J Bane Jt 

Surg , 1943, 2S, 351 

Kmg, Don, and Steelquist, J 
(1940) 

Male 

Fibro-spindie-cell sarcoma of 
ilium under glutei 

Recovery 

Death 6 months later from pul- 
monary metastases 

King, Don, and Steelquist, J 
(1942) 

Male, 

51 

Osteolytic osteogenic sarcoma 

Recovery 

No sign of recurrence at lo months 
after amputation 

Kmg, Don, and Steelquist, J 

(1942) 

Female, 

33 

Huge tumour mass in iliac and 
trochanteric region Ilium 

eroded 

Recovery 

No after-history 

King, Don , and Steelquist, J 
(t942) 

Female, 

50 

Chondromysosarcoma Rapidly 
growing tumour 

Recovery 

Whole length of thigh involved 
Well 6 months later 

Kmg, Don , and Steelquist, J 
(1942) 

Male, 

24 

Destructive lesion of mtertro- 
chantenc area Recurrent tu- 
mour 

Death 

A palliative operauon on desper- 
ately lU patient with gas-bacillus 
infection 

Lenche, R , and Stulz, E (1936) 

Male, 

33 

Chondromysosarcoma of left 
thigh, with eiaension to pelvis 

Recovery 

Late history unknown Pr med , 

1936, 44. 65 

Lenche, R , and Stulz, E (1938) 

Male, 

29 

Ewing s sarcoma of left femur — 
pathological fracture 

Recovery 

Late history unknown Mim 

Acad Chtr , 1938, 64, 31 

Leighton, W E , St Loms (1935) 

Male, 

Osteochondroma of wing of right 
drum 

Recovery 

Well 6 years later Arch Sur^ , 
45. 913 

Leighton, W E (1939) 

Female, 

44 

Chondrosarcoma of bnm of 
pelvis 

Recovery 

Death 2 months later from pul- 
monary metastases 

Leighton, W E (1941) 

Male, 

47 

Osteogenic sarcoma of left ischi- 
um mvolving acetabulum 

Recovery 

Well 9 months after amputation 

McCaw, New Zealand 

? 

Tuberculosis 

Recovery 

Amputation through thigh, fol- 
lowed by hmdquarter Personal 
communication 

MacCormack, St James’s Hospi- 
tal, Balham, London 

5 

Sarcoma 

Recovery 

Personal communication 

AlacCormack 

> 

Sarcoma 

Death 

Personal communication 
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Table I — Details of Interinnomino-abdominal Amputation Recorded in Literature or 
Known to Authors since 1935 (73 m Number)— co/iiiHi/ei 


SURGCON 

Sex and Age 
or Patient 

Disease 

Result of 
Operation 

Remarls 

Messent, P S , Adelaide (1936) 

Female, 

48 1 

Myxosarcoma of innominate 
bone 

Recovery 

Death 2 montl j later from broncho- 
pneumonia ( ?) 

Morton, John J , Rochester, N Y 
(1940) 

Female, 1 

51 

Osteogenic sarcoma, chondro- 
t>pc 

Recovery 

Death from recurrence 13 months 
later Ann Smg , 1942, 115, 628 

Morton, J J (1941) 

Male, 

S4 

Probably a myxochondrosarcoma 
of upper end of femur 

Recovery 

Rapid recurrence Death 20 
months later from widespread 
secondaries 

Morton, J J (1940) 

Female, 

42 

Metasiascs from carcinoma of 
thyroid 

Recov cry 

No evidence of recurrence at 17 
months 

Morton, J J (1940) 

Male, 

55 

Chrome infccti\c arthritis of hip 
Frequent operations 

Recovery 

Well at 15 months and working 
m minor capaai> 

Ogilvie, W H , Guy’s (1937) 

Female, 
middle aged 

Spindle celled sarcoma of 
muscle 

Rccot cry 

Death from recurrence a few 
months later Trans tned Soc 
Lend, 1937, 60, 139 

Padovani, P (1939) 

Male, 

18 

Enormous tumour of right pels is 

Recov cry 

Mtm Acad C/»r , 1939, 6$, 361 

Pascalhs, G 

Male, 

44 

Osteosarcoma of peKis 

Death 

Progr m/d, 1936, 64, 1481 

Platt, Harry (1938) 

Male, 

28 

Highly malignant chondrosar- 
coma 

Recov ef> 

Death from recurrence 8 months 
later 

Platt, Harry (1938) 

1 

Male, 

29 

Osteogenic sarcoma (chondro- 
sarcoma) ischium 

Recovery 

Recurrence and death 9 months 
from amputation 

Platt, Harry (1938) 

Male. 

36 

Chondrosarcoma of ilium 

Recovery 

No sign of recurrence nearlj 8 
>ears after amputation 

Platt, Harry (1939) 

Female, 

30 

Extrapenostcal sarcoma ilium 
(fibrosarcomatous type) Very 
large tumour 

Recovery 

No sign of recurrence at 7 jears 
after amputation 

Platt, Harry | 

Male, 

« 

Osteogenic sarcoma ascending 
pubic ramus Pels is site of , 
widespread Paget s disease 

Recovery | 

Death from recurrence 3 months 
from amputation 

Platt, Harry j 

Male, 

41 

Osteogenic sarcoma of pelvis 

Death 11 dap 
after operation 


Rapam, Vlad (1938) (Bruhn) 

Male, 

29 

Recurrent osteolytic sarcoma of 
upper third of femur 

1 Recovery 

1 

Rapid recurrence in ilium a month 

1 after Death Chmtrg , 1938, 

1 xo, 804 

Rapant, Vlad (1938) 

Male, 

14 

1 Osteolytic sarcoma of femur 

i 

Recovery 

1 After history unknown Chirnrg , 
i 1938, xo, 804 

Ricard and Clavel (1938) 

1 

Male, 

36 

1 Malignant tumour upper end 

1 of femur 

Death 

Lyon chn , 1938, 35, 81 

Seehg, S (1941) | 

Male, 

20 

Ewing’s tumour ansing from 
lUum 

1 

Recovery 

Death about 2 months after ampu 
tation from recurrence 3 Bone 
jt Sitrg , 1941, 23, 929 

Shvarts, Y E (1938) 


Periosteal sarcoma of left hip 

1 

Death 

Rc-acu\ation of old pulmonary 
tuberculosis and cpticxmia from 
local necrosis Vestntk Khir , 

1938, 55, S7 

Turnera G Grey (1938) 

Female, 

31 

Recurrent chondroma onginating 
in left ilium 

Recovery 

Local recurrence 4 >ears later 
Well 7 >ears after amputation 

Turner, G Grey (1941) | 

Male, 

49 

Recurrent chondrosarcoma of 
antcro-intcmal aspect of ilium 
: (left) 

Recovery 

Patient had Paget s disease of lower 
spine and pelvis Recurrence 
Death 2* >ears after amputation 

Turner, G Grey (1944) 

Female, 

38 

Extensive tuberculosis of hip- 
)0int Anicmia and lardaceous 
disease 

Recovery 

1 >car later making progress, but 
not quite healed 

Warwick, W Turner (1945)3 
Middlesex 

Male 

Osteolytic sarcoma 

1 

Recovery 


Whittaker, A H , and Sobm, D J 

(1941) 

Male, 

40 

Spmdle cell sarcoma of right 

1 thigh 

1 

Recovery 

Death 6 months later of intra- 
cranial metastases Ann Strrg , 
1942, IXS, 435 

White, R G , of S Rhodesia 

(1944) 

Male, 

55 

Large fungatmg melanoma of leg 

9 in X 6 in Large glands in 
groin and Utac fossa 

Death 

Private communication 

Wiles, Philip 


Infective ostcomydius of innom- 
inate bone with multiple sinuses 

Death 

Pnvate commumcation 
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12 Plenty of firm elastoplast to support the 
wound 

13 Binder to hold dressing on top^ when it is 
necessary to re-pack 

14 Sulphamezathine, 4 g statim, and 2 g four- 
hourly up to 40 g j may sometimes be considered 
wise 

To our anesthetist colleagues who have devoted 
their timcj experience and skill to aid us we are 
under a deep debt of obhgation Our former 
colleague, Raymond Apperly, has pride of place 
m the number of hindquarter amputations (5) at 
which he has assisted , A E W Idns has officiated 
on four occasions, H P Crampton and Brian Selhck 
each three times , F W Roberts and A J H 
Hewer, each twice, and Hugh A Richards, of Kmg’s 
College, and R J Clausen, M C , of Charing Cross 
Hospital, at one ablanon each 

To our ward sisters our gratitude is immense, and 
if the name of Miss Exley is specially menuoned, the 
number of cases that she has nursed far exceeds that 
of any of our other nursing colleagues, and much of 
the after-treatment now in vogue for these panents 
has emanated from her experience The Theatre 
Sister-Superintendent at “ Middlesex ”, Miss 
Thomas, © © , has acuvely presided over nearly 
every amputauon, and has proved a great surgical 
ally 

SUMMARY 

r The operative recovery-rate in 21 personal 
cases of hmdquarter amputation (G G -T ) has 
been 71 per cent 

2 The operative recovery-rate of the last 10 
hmdquarter amputations performed by the two 
authors has been 80 per cent 

3 The operative recovery-rate m 80 cases 
collected from the hterature or by private commum- 
cauon has been 82 per cent — a remarkable improve- 
ment on the 40 per cent recorded for all cases operated 
on up to 1935 

4 Fmal prognosis is most favourable m the 
infiltraung chondroma or chondrosarcoma, some 
cases being free from recurrence nearly 10 years 
after amputation 

5 Several other tumours of differing histology 
mve remamed well for considerable penods , eg, 
Girdlestone’s osteogemc sarcoma of the ihum 
(5 years), Harry Platt’s extraperiosteal sarcoma of 
the ihum (7 years), Gordon-Taylor’s spmdle-cell 
sarcoma of muscles of the upper thigh (ii years) 
and his diffuse osteoclastoma of the innominate bone 


(17 years), and Davison’s carcinoma of the skin of 
the groin (7 years) 

Our best thanks are due to surgical friends and 
colleagues who have honoured us by transferrmg 
cases to our care where this form of amputation has 
seemed a probable hne of treatment or who have kept 
us informed of their own operations We are also 
deeply indebted to Professor Brian Wmdeyer who 
has given us of his wide experience and learmng , 
and to Dr R W Scarff, of the Bland-Sutton Insti- 
tute, our debt is immense Our old dresser, R 
Graham White, of Rhodesia, has spared no pains to 
keep us informed of any additions to the hterature 
of the subject 

Those who have been wholly immersed m the 
surgery of the recent war will have httle difficulty 
in recogmzing the beautiful artistic work of Mrs 
C G True and of Mr P G HenneU We are also 
under a deep obhgation to our friend and colleague. 
Dr C P Smith, who IS responsible for Fig 87 
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In this mechanical age the manual worker may, from 
the very nature of his work, injure his hands With 
increasing mechamzation these injuries will become 
more numerous, and many of these disabled patients 
will become subjects for compensation Accidents 
to the hands head the list of industrial injuries, 
with their consequent loss of man-hours This 
paper attempts to discuss severe injuries of the kind 
which ultimately need some degree of reconstruction 

It IS a fair criticism that of all injuries those to the 
hands are probably the worst treated, and at any 
reconstructive surgical Out-patients’ Department 
numerous examples of the badly-treated injured 
hand can be seen Many justifiable excuses can be 
advanced for this situation when compared with 
other branches of surgery The surgical treatment 
of an injured hand is a highly speciahzed job, 
involving the use of a speciahzed technique and 
tools The general surgeon, besides being ill- 
equipped in every way to deal with such cases, cannot 
afford the time to carry out a scries of operations 
which are tedious, lengthy, and which only too often 
finally disappoint both him and his pauent At 
present all hand injuries cannot be absorbed into 
speciahzed centres, but a clear conception of the 
principles of treatment of the badly injured hand 
would do much to improve this neglected branch of 
surgery 

GENERAL CONSIDERATIONS 

It IS a mistake to beheve that the reconstruction 
of a hand takes place in the operating theatre First, 
as accurate a diagnosis as is possible is made from 
an examination of the hand, which should include 
radiographs Accurate note-taking, even if brief, 
is essential In a difficult hand, a complete exam- 
ination with records may take an hour or more 
Only by attention to detail at the beginning of treat- 
ment can the surgeon hope to arrive at a successful 
conclusion The age of the patient and his work and 
Its sigmficance sho^d be considered The position 
of the fingers will depend on the functional diagnosis 
Therefore the treatment will differ for the artisan, 
clerk, and manneqmn For example, the semi- 
fiexed first interphalangeal joint of the fifth finger 
may encumber the artisan, be satisfactory for a 
clerk, yet unsightly for the mannequin The arusan 
requires primarily a fully functiomng hand, the 
cosmetic appearance of which is of secondary im- 
portance, but the mannequin reqmres a hand in 
which the cosmetic appearance may be more 
important than the functional result It will mean 
that as long as the hands are part of the show piece, 
treatment will be directed to that end If destruction 
of the jomts of the fingers has occurred, for instance, 
an^losis in full extension may be indicated The 
clerk reqiures treatment that takes mto considera- 
tion both the functional and cosmetic result The 
patients’ hobbies and athletic tendencies must be 
given consideration Whilst the reconstructed hand 


may sausfy the pauent in relauon to his daily work, 
the fact that he is unable to conUnue, for example, 
his golf, may senously influence his opinion of the 
result The history must make a careful note of 
the many aspects of the pauent’s social hfe which 
will modify the planned treatment What the 
pauent actually complains of, in relauon to his daily 
work, IS probably the most sigmficant fact gleaned 
from the whole mass of informauon Failure to 
pay attenuon to this simple fact will inevitably 
disappoint the pauent in his final result Frequently, 
an accurate prognosis of the final funcuonal result 
cannot be given unul the surgical reconstrucuon of 
a hand is approaching finality This fact must be 
made clear to a pauent who is expected to undergo 
a series of tedious operauons Concomitant infec- 
uons, such as rheumatoid arthnus, will considerably 
modify any attempted repair A defimte plan of 
treatment must be evolved Even if allowances are 
made for the vast differences of opimon which qmte 
jusufiably exist, without a predetermined plan little 
chance of success is possible 

The operauve repair of hand lesions involves a 
detailed luiowledge of normal anatomy It is not 
enough to rely on the dim memory of anatomy 
learnt many years before The intimate associauon 
of nerves, tendons and their sheaths, blood-vessels, 
and fascial planes and spaces renders many of them 
hable to injury at the same time Frequently such 
post-traumauc hands are seen with the palm con- 
gealed in a mass of scar ussue If the normal 
anatomy is not known it is qmte impossible to 
recognize the real nature of the lesion with even the 
least chance of affecung the best repair If, for 
instance, the anatomy of the metacarpophalangeal 
and interphalangeal joints and the extensor expansions 
was well understood, advocates of prolonged 
immobilizauon for hand injuries would considerably 
modify their views 

It IS necessary to complete the skin repair first, 
before attempung reconstrucuon of the deeper 
structures It is impossible to operate through 
dense scar where muscles, tendons, and nerves are 
mfiltrated with resolving fibrosis Even when 
resoluuon is complete, hands involved in deep 
cicatrix frequently show a defiaent nutriuon char- 
acterized by the shiny colour and atrophic texture of 
the skin, and this will not improve unul aU scar is 
resected and a good skin covering supphed The 
scar IS usually far more extensive than chmcal 
exammauon reveals The rate of recovery vanes, 
and whilst in some it may occur in six to eight 
weeks, in others it may take as many months 
There are no rules for the rate of resoluUon of fibrous 
Ussue in these cases and each must be treated on its 
merits 

Joints must be mobihzed before tendon repair is 
undertaken It is pointless to undertake extensive 
tendon grafung and suture if the joints are stiff or 
involved m scar Again, an arthroplasty must not 
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changes, ankylosis of joints, and contraction of 
muscles, while adhesions about the tendons or their 
destruction adds to the disabihty At operauon, 
in those cases in which tendon-sheaths have been 
mvolved, the synovial sheath is entirely obliterated 
and there is complete fibrous union between the 
tendon and its sheath throughout its extent In 
the majority of cases the tendons are indisunguish- 
able as tendons from the surrounding connective 
tissue The most unfortunate sequelae, however, is 
that produced in the lumbricals and interossei, which 
may be entirely destroyed The clinical appearance 
in its worst form is the ‘ frozen ’ hand Early diag- 
nosis and drainage by correct incisions, combined 
with adequate chemotherapy, particularly pcmcillm, 
should bamsh these crippled hands from hospital 
wards 

2 Prolonged immobihzation, frequently in faulty 
position, will cause urmecessary loss of finger move- 
ment In addition to intra- and pcriarucular 
adhesions and wasung of intrinsic muscles, shorten- 
ing takes place in tendons and the neurovascular 
bundle If the immobihzation is prolonged, that 
part of the arucular surface not actually in contact 
with its opposing articular cartilage atrophies and 
finally disappears The remaimng articular cartilage 
gradually adapts itself intrinsically to the shape of 
the opposing surface This process is accompamed 
by shortemng of the joint capsule and collateral 
hgaments, successfully anchoring the joints in this 
position (Fig 95) It is quite impossible to restore 



Fig 95 — Diagram lo illustrate the articular surfaces 
and collateral ligaments of a joint of the finger before and 
after prolonged immobilization 

full function under these conditions, but active 
movements, as produced by industrial therapy, 
combined with intensive physiotherapy, will salvage 
what remnants of movement are possible 

3 Forcible mampulation of joints under general 
anssthesia is absolutely contra-indicated Whilst a 
fuU range of movement can be attained immediately, 
the final result is always worse This is easily 
understood if the pathology and anatomy of these 
complex joints is understood Forcible flexion of a 
metacarpophalangeal or interphalangeal joint will 
tear the collateral hgaments and cause rents m the 
capsule Subsequent post-mampulative pain pre- 
vents early movement and the lesion heals by scar 
tissue and the joint will become even suffer Gradual 
mcrease in movement is only obtained by concentra- 
uon on directed active movements and sphnts 
designed to apply sustained tracuon to maintain 
the favourable posiuon gamed All other physio- 
therapeuUc measures are only adjuncts to treat- 
ment 

4 Raw areas on the hands must not be allowed 
to heal by granulauon but should be covered with 
skin as soon as possible This is parucularly true 


where tendons arc exposed The fibrosis that 
accompanies the hcahng of raw areas by granulauon 
involves the deeper structures to a greater or lesser 
degree The scar will subsequendy contract and 
will require a major procedure to correct Infected 
granulation tissue will convert a superficial lesion 
into a deeper lesion which may involve tendons and 
joints With adequate chemotherapy it is essenual 
to convert open wounds into closed wounds b> 
covering them with skin immediately Only by such 
means can heahng occur rapidly, and thus the damage 
caused be reduced 

5 Operauve procedures on the hands must be 
carried out in a bloodless field secured with a 
pneumauc type of tourniquet It is impossible to 
dissect among the closely packed tendons and nerves 
in a field swnmming in blood A clear demonstrauon 
of anatomical details and identification of each 
structure is a necessity, particularly if the operame 
field IS involved in scar tissue Prolonged ischaemia 
of a hand already suffering from deficient nutntion is 
obviously not desired, but the clarity of a bloodless 
field far outweighs the damage that can easily be 
inflicted whilst bhndly dissecting in a palm, the 
field obscured by blood On the other hand, it 
has been argued that the ischxmia produced bj 
tourmquets will induce a generahzed tissue reaction, 
as indicated by delayed healing and prolonged 
residual stiffness in a previously mobile hand In 
this unit only the pneumatic type of tourmquet is 
used Even when occlusion is maintained for as 
long as 2 1 hours nerve lesions have not been 
observed This degree of safety cannot be claimed 
for such tourniquets as the Esmarch type The 
tourniquet should be released for 5-10 minutes 
every hour Immediately on releasing the tourm- 
quet, blood floods the wound A period of reacuve 
hypermmia follows, which appears within a few 
seconds, and is presumably due to the products of 
tissue activity 

These vasodilator substances affect arterioles 
and capillaries ahke The degree of hyperaemia is 
greater and more lasting as the period of occlusion 
IS prolonged This period may last up to 20 minutes 
before hmmostasis can be satisfactorily demon- 
strated Firm pressure with warm packs tvill help 
to reduce capillary ooze All bleeding points are 
secured, great care being taken not to mp nerves 
which pursue a path proximal to the arterial system 
Finally, the raw area is swabbed with fibrin foam, 
and/or fibrinogen and prothrombin added to the 
oozing area To secure satisfactory haemostasis 
may take as long as the actual construcuve operation 
in quesuon, but is just as important Failure to 
secure perfect htemotasis following operations on 
the hands will destroy hours of perfect work 

Haematomata undergo resolution with replace- 
ment fibrosis involving the whole operauve field 
Tendons, nerves, blood-vessels, muscles, fascia, and 
skin become kmtted together liy scar And weeks 
may elapse before funcUon is restored Drainage 
for 24-48 hours, combined with a pressure dressing 
to control capillary oozing without ischmmia, is 
essenual Much pracuce is needed before the 
correct amount of pressure is known Twenty-four 
hours after operauon the bandages should be 
loosened and re-apphed at the proper degree of 
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pressure to accommodate the post-operative swellmg 
which takes place Freshly operated hands should 
always be elevated whilst in bed, and in a shng when 
ambulatory Prolonged ischemia will lead to 
necrosis and gangrene of the terminal parts of the 
fingers, with disastrous results The finger tips 
should always be left exposed so that the circulation 
can be watched Loss of a finger tip through tight 
bandaging is a disaster that is not easy to explain to 
the pauent 

6 In many cases attempts at repair are carried 
out under imsmtable conditions, using unsuitable 
instruments and suture matenal, and good results 
are hoped for rather than anucipated The surgery 
of the hand is a speaahzed job mvolving the use of a 
speciahzed techmque and adequate facihties for 
post-operative treatment Too many hands are 
referred to special centres only after an attempt at 
repair or reconstruction has already failed, thus 
increasing the reconstructive surgeon’s difficulties 
and decreasmg the possibihty of obtainmg the better 
result The greatest care possible should be taken 
when It is necessary to handle tissues To achieve 
this end special hght-weight forceps of the Mclndoe 
type are used Fine dural hooks are used as 
retractors Suture materials are of the finest black 
silk on atraumauc sharp needles The mosqmto 
pattern anery forceps, which pick up only the 
bleeding point, are used Sharp instruments are 
mamtained with a keen edge Pracucally all 
operauons are conducted with the surgeon seated, 
so that he is adequately relaxed Tremor is ehmin- 
ated by bracing the fingers as a fulcrum and resting 
the forearms on something sohd With a bloodless 



Fig 96 — Incisions fM sur|e^ of the hand {After 




Fig 97 These photographs illustrate the rotation deformity of the fingers following partial resection 
of the metacarpal bone of the middle finger 


field, trauma produced by repeated sponging is 
ehmmated Only by great dehcacy m handhng 
the ussues can the ensumg nssue reacuon be reduced 
to a minimum It is surpnsmg that even to-day 
inasions are practised that can only lead to flexion 
contracmres No incision m the palm of the hand 


should ever be made longitudmally across a joint 
crease These longitudinal mcisions may heal with 
contraction of the scar, preventmg full extension of 
the involved joints The worst examples are to be 
seen foUowmg operations for acute infecuons of the 
hand or for Dupuytren’s contracture where these 
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incisions have been used They are inexcusable 
Koch and Kanavel probably did most work to 
estabhsh the use of incisions that do least harm 
Bunnell has modified these incisions and the diagram 
(Ftg 96) indicates those he recommends It is 
noticeable that these incisions take into consider- 
ation the normal crease of the hand and the 
exposure of the underlying anatomical structures, 
and are almost invisible in time 

7 Attempts at tendon reconstrucuon through 
scar, or with involved joints stiff or ankylosed, is 
doomed to failure Muluplc injuries to a digit 
involving nerves, tendons, joints, and skin is an 
indication for amputauon, not reconstrucuon A 
single muUlated digit m a working man is best 
removed A residual disability with lack of full 
funcUon inevitably makes such a member a nuisance 
to him The functional result of the hand is more 
important to him than the cosmeue appearance 


Generally speaking, amputauons of the index and 
fifth fingers should not leave a short stump, because 
It may get in the way Cosmeucally, an obhque 
removal of the corresponding metacarpal bone is 
good, because a single missing finger is rarely 
nouced Amputations of the middle or ring finger, 
involving the metacarpal head, must be accompamed 
by resection of the corresponding metacarpal bone 
with reconstruction of the transverse carpal ligament 
Failure to remove the metacarpal bone and collapse 
the hand will cause a rotauon deformity of the 
adjoining fingers Lack of reconstruction of the 
transverse metacarpal ligament will accentuate this 
deformity, with subsequent marked loss in funcUon 

iP‘g 97 ) 

I am greatly indebted to my teacher, Mr A H 
Meindoe, C B E , for so much help, encouragement, 
and assistance in the preparation of this paper 
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Uncomplicated acute dislocations in the region of 
the wnst are infrequent in comparison to the 
well-known fractures This paper is hmited to a 
presentauon of four cases of dislocauon involving 
the inferior radio-ulnar joint, one case of a disloca- 
tion at both ends of the radius, and one case of 
dislocation of the scaphoid Radiocarpal disloca- 
tions and the other dislocauons of and around the 
carpal bones are omitted 

ANTERIOR AND POSTERIOR 
DISLOCATIONS OF THE INFERIOR 
RADIO-ULNAR JOINT 

The dislocation may be described in terms of 
the movement of the head of the ulna in relation 
to the lower end of the radius, an anterior or a 
posterior dislocation being a displacement of the 
ulna in front of or behind the radius respecuvely 
Of the cases reported here, three were anterior 
dislocations and one was a posterior This nomen- 
clature IS in common usage and is retained, although 
open to criticism It may be more correct, however, 
to describe the displacement in terms of the mobile 
lower end of the radius m relation to the fixed ulna 

CASE REPORTS 

History — One case was a young woman and three 
were middle-aged men In all there was a history of a 
fall on the hand, associated with a considerable rotauon 
of the rest of the limb once the hand had become fixed 
on the ground Forcible pronation caused the posterior 
displacement and supination the anterior 

Clinical Features —AH the injuries were of recent 
origin and the pauents attended for treatment within 
twenty-four hours of the accident Pam was outstanding 
and seemed to be of greater seventy than in a CoUes’s 


fracture There uns almost complete loss of any move- 
ments at the wrist The visible deformity m the anterior 
dislocations was very marked, a distinct dimple bciag 
present in place of the normal prominence of the head 
of the ulna and the breadth of the wrist being narrowed 
The head of the ulna was not visible, but was palpable in 
front of the radius, deep to the flexor tendons In the 
posterior dislocauon the head of the ulna was unduly 
prominent and lying on the back of the radius 

X-RAY Examination (Figs 98-100) — The X-ray 
appearances were less prominent than the chnical features, 
and, on a hurried glance, what was in reahty a true lateral 
view of the dislocauon was liable to be mistaken for a 
normal obhque view After the chnical examinauon, 
however, the features were quite obvious The radius 
and ulna were in wrong ahnement, the lower end of the 
ulna was either m front of, or behind, the radius, and 
the arucular notch for the ulna on the radius was empty 
Three of the cases showed no fracture and one showed 
a crack in the radial styloid without any displacement, 
which was neither the cause nor the effect of the disloca- 
tion 

Treatment — The same treatment was applied to all 
cases Under general antesthesia, mampulauon was 
carried out by a combinaUon of rotauon and direct 
pressure over the head of the ulna, a disunct click 
indicating successful reducuon A dramauc relief from 
pain followed The wrist was kept immobilized in 
plaster for three to four weeks, and by the end of another 
week full movements were restored, no disability ensuing 

DISCUSSION 

According to Gibson (1925), on theoreucal 
grounds, the mechanism of the dislocation might 
be (a) A force apphed m an abnormal direcuon 
so as to separate the bones or to push one past the 
other tangentially , or (b) A force apphed m a normal 
direction but excessive in amount Judging by the 
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personal cases, the essential feature of the mechanism 
seems to be a sudden excessive rotation combined 
vnxh a longimdinal force The inevitable result is 
tearing of the radio-iiln.a.r ligaments and the triangular 
fibrocartilage , an alternative to the latter is an 
avulsion of the ulnar styloid The pronator quad- 
ratus remams intact , , , 

Such isolated and uncomphcated dislocations ot 
the inferior radio-ulnar joint are rare, and Gibson 
(1925) remarked that few surgeons had seen more 



Fig 98 — ^Antenor dislocation of infenor radio-ulnar joint, 
well marked dimple in skin overlying head of ulna 


than one case Cotton and Brickley (1912) knew of 
27 previous cases and Cox (1942) stated that Vergoz 
and Choussat had collected 68 cases by 1937 A 
remarkable feature is that many of these were not 
diagnosed at first, being recogmzed several weeks 
later, by which time open operation was necessary 
It IS obviously desirable to diagnose the mjury at 
once, as treatment by mampulation is easy and the 
subsequent result is excellent 

Distinct from this type of injury, there are other 
causes of the dislocation which are relatively com- 
mon As regards acuie injunes, many cases of 
Colles’s fracture and fractures of the shaft of the 
radius with overriding and/or angulation are associ- 
ated with subluxation or dislocation of the inferior 
radio-ulnar joint This type generally responds to 
the correct treatment of the fracture 

There is also a type of permanent or recurrent 
subluxation or dislocation, those cases with posterior 
displacement of the ulna bemg loosely classified 
as Madelung’s deforrmty The possible causes 
include a congemtal deformity , an old injury of 
the triangular fibro-cartilage or radio-ulnar hgaments 
leading to laxity of the joint, an untreated acute 
dislocation , malumted fractures causmg axial 
deviation of the radius and ulna , relative shortemng 
of the radius due to an old epiphysial injury, a 
previous fracture, too free excision of the upper end 
for a fractured head of radius, previous rickets, a 
destructive lesion such as osteomyehtis, tumours 
or bone dystrophies , chrome arthritis , enlarge- 
ment of the head of the ulna 

In these chrome cases the treatment varies 
widely, dependmg on the onginal cause and the 
degree of disability In the selected case operation 
may consist of excision of the lower end of the ulna, 
osteotomy and/or bone-grafting of the radius, or 


repair with fascia Several of the chrome lesions 
are preventable by correct treatment of an ongmal 
injury 



Fig 99 — Anterior dislocation of inferior radio-ulnar 
joint 



Fig 100 — Anterior dislocation of inferior radio-ulnar 
joint Also crack in lower end of radius, not part of the 
mechanism of the dislocation 


VERTICAL DISLOCATION OF THE 
INFERIOR RADIO-ULNAR JOINT, 
ASSOCIATED WITH POSTERIOR 
DISLOCATION AND FRACTURE OF 
THE UPPER END OF THE RADIUS 

CASE REPORT 

History — A young man was at work in a coal-mine, 
and, while the elbow was flexed at right angles, the 
left forearm became jammed between a moving and a 
stationary hutch, so that a very severe force was applied 
longitudmally to it 

Clinical Features — ^The patient obviously had a 
severe mjury, causmg much pain, but there was no 
wound m the skm There was extreme swellmg of the 
elbow, forearm, and wrist, movements were absent, and 
the hand was displaced to the radial side The ulnar 
styloid was palpable distal to the radial styloid 
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X-RAY Examination iFig roi) —There was a dislo- attempts at manipulation both then and also three days 
cation of the inferior radio-ulnar joint, with marked later 

proMmal displacement of the radius , the ulna protruded One week after the accident an open opcTmon was 
distal to the radius, and was displaced posteriorly and performed through a vertical incision on the dorsum of 





medially The upper end of the radius was dislocated 
posteriorly from the elbow-jomt and there was a fracture 
of the head of the radius, a small fragment being dis- 
placed towards the medial side 

Treatment — ^Under general antesthesia, mampula- 
Uon was carried out three hours after the accident By 
applymg strong traction and direct pressure over the 
upper end of the radius, the proximal dislocation was 
easily reduced The vertical displacement of the inferior 
radiO'Ulnar joint was thereupon corrected, but the head 
of the ulna remained displaced posteriorly, defying 



Fig ioi — Vertical and posterior dislocation of 
inferior radio ulnar joml, C, Dislocations of inferior radio 
ulnar joint and superior end of radius > D, Fracture of head 
of radius and dislocation 


the wrist, exposing the head of the ulna lying upon the 
dorsum of the radius The triangular fibro-cartilage 
was found to have been torn to shreds, and, as its repSir 
was impossible, the loose ends were excised mter 
retraction of tags of soft tissue, it was possible to lever 
the head of the ulna into its notch in the radius, but to 
maintain reduction the position of nearly full supination 
was necessary Thereafter immobilization of the elbow 
and wrist was maintained for six weeks, and was followed 
by physiotherapy 

In assessmg the final result one year later, flexion 
and extension of the wrist and flexion of the elbow were 
complete, and extension of the elbow was to 150° The 
forearm was in the mid position of pronation and supina- 
tion, but no more than 5° of movement were possible 
Further operative treatment to improve pronation and 
supination was not contemplated, as excision of either 
the head of the radius or the lower end of the ulna alone 
would not be sufficient, whereas excision of both would 
tend to instability of the forearm 
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DISCUSSION 

A complex in)\ary of this nature has not appar- 
ently been reported previously Gibson (1925), m 
discussmg inferior radio-ulnar dislocanons, stated 
that forcible distraction of the bones was probably 
of theoretical interest only, and he was unable to 
find a reference In the case reported, the longi- 
tudmal force apphed to the forearm probably caused 
first a fracture and then a dislocation of the upper 
end of the radius Only then was it possible for 
the vertical dislocation to take place at the infenor 
radio-ulnar jomt In addiuon to the features already 
menuoned, there was a disruption of the superior 
radio-ulnar joint, and the interosseous membrane 
was bound to have been severely torn In view of 
the multiphcity of the injuries, the final result could 
be considered qmte satisfactory 

DISLOCATION OF THE SCAPHOID 
CASE REPORT 

History — A young man employed in buildmg 
construcuon found himself threatened by a heavy metal 
girder which was being hfted by a crane and was swmging 
out of control To save himself, he pushed it away 
forcibly with the outstretched left hand and at once 
experienced severe pain in the wrist 

Clinical Features — SweUing and tenderness were 
marked over the scaphoid, but there was no particularly 
distmcuve feature Considerable disabihty was present 

X-RAY Examination (Ftg 102) — ^No fracture was 



Fig 102 Dislocation of scaphoid with antenor dis- 
placement of proximal end 


^ pro^mal end of the scaphoid was com- 
pletely dislocated from the radius and lunate and wa< 

, distal end of the scaphoid remained m contaci 

with the trapezi^ The lunate appeared to be shghtl^ 
displaced towards the ulnar side 

general anssthesia, mampula- 
Uon was performed twenty-four hours after the accident 


By means of strong traction on the thumb and index 
finger and direct pressure on the proximal end of the 
scaphoid, reduction of the deformity was accompanied 
by a distinct snap X-ray exaimnation, however, showed 
that the scaphoid and lunate were not perfectly approxi- 
mated, so that a second mampulation was required three 
days later, complete reduction then being obtained The 
wrist was immobihzed m plaster for six weeks, but re- 
covery of function was slow thereafter Ultimately, 
after four months, dorsiflexion and palmar flexion of 
the wrist were restored to three-quarters of the normal 
range, movement being quite painless The grip was 
strong and thumb movements were complete 

DISCUSSION 

This is a very rare carpal injury and few cases 
have been reported Buzby (1934) recorded a 
case where the scaphoid was rotated to the lateral 
side and the proximal end was ulted anteriorly , 
mampulative reduction was successful In the case 
reported by Walker (1943) the proximal end of the 
scaphoid was completely tilted laterally, whereas 
m the case treated by Watson-Jones (1944) the proxi- 
mal end was lying behind the radius and the tubercle 
was prominent in the palm , operative reducuon was 
necessary m both There is thus no umformity m 
the direcDon m which the dislocation may take 
place In an anterior dislocation the mechamsm 
appears to be a forcible dorsiflexion of the wrist 
combined with an excessive rotatory strain , in the 
posterior dislocation acute hyperflexion of the wrist 
may be the cause 

SUMMARY 

1 Four cases are reported of dislocation of 
the inferior radio-ulnar jomt, three with anterior 
displacement of the ulna and one with posterior 
displacement Mampulative reducuon was success- 
ful Other causes of such dislocations are 
reviewed 

2 A complex forearm injury is described, with 
dislocauon of the inferior radio-ulnar joint and of 
the upper end of the radius, along with a fracture 
of the latter Operattve reducUon was necessary for 
the wrist lesion 

3 A dislocauon of the scaphoid was successfully 
treated by mampulauve reducuon 

We wish to thank Dr R McWhirter and Dr 
J G Kimnmonth for the radiological exarmnauons 
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A CASE OF ACUTE ANAEROBIC STREPTOCOCCAL INFECTION OF 

THE NECK OF DENTAL ORIGIN 

By Major C GEOFFREY BOOTHROYD, A D Corps, MEF 
AND Lieut -Col CAMERON MACLEOD, RAMC, MEF 


The incidence of acute spreading cellubtis of the 
neck, of dental origin, is fortunately uncommon 
The following case is deemed worthy of record for 
two reasons first, to illustrate the speed with which 
a streptococcal infection may progress to a fatal 
termination when once the process has spread 
beyond the barrier of the mylohyoid muscles , and, 
secondly, because at the autopsy the authors were 
fortunate in obtaimng specimens and evidence 
indicative of the course of events 

CASE REPORT 

History — Some eight months prior to the onset 
of his final illness, the pauent, a wcU-developc^malc of 
34, had complained of thermal sensitivity in /y region 
A dressing was inserted in the tooth and this symptom 
subsided, until a “ shght toothache ” occurred three days 
prior to his admission The following day, pain became 
acute in the region of the left angle of the mandible and 
a pyrexia developed Thereafter his condition became 
progressively worse, and treatment was supplemented 
by the admimstration of M &. B 693, unnl he was 
admitted to hospital at midday on Feb 22, 1945 

On Admission — The clinical dental state was fair 

7568 were missing from the left mandible The crown 
of /7 was abraded to within one milhmetre of the gingival 
margins, the coronal surface being covered with temporary 
cement The tooth did not react to thermal tests, and 
was only mildly tender to percussion There was no 
inflammauon of the soft tissues in its immediate proximity 
Trismus was present, but was not sufficiently marked to 
interfere with intra-oral exammaaon The floor of the 
mouth was indurated, and the tongue could not be pro- 
truded The climcal dental picture remained unchanged 
throughout 

The general condition was very poor Temperature 
102° , pulse no and irregular , respirations 24 Colour 
of face ashen-grey Dysphagia was extreme, and an 
irritable cough persisted, with expectoration of much 
frothy mucus There was a generalized brawny swelhng 
of the neck, extendmg from stemomastoid to sterno- 
mastoid, and from mandible to manubrium sterm, with 
some oedema superficial to the latter The larynx and 
trachea appeared to be displaced forward Pitting 
oedema of the skm was present m the left anterior triangle 
of the neck, but no defimte fluctuation could be detected 
X-ray examination revealed an unerupted third molar lymg 
vertically, with areas of apical osteitis in relation to_the 
mesial and distal roots of /y and the distal root of /8 

Treatment — ^Parenteral pemcilhn, imtial dose of 

20.000 units immediately on admission, followed by 

15.000 umts three-hourly Antiphlogistme to neck 

Hot mouthwashes (sodu sulph in flavme) ^ 

Progress — Temperature fluctuated between 102 and 
103 4°, with a pulse-rate rismg to a maximum of 128 m 
the early hours of Feb 23 Respirations varied between 
22 and 23 The patient passed a poor mght, expectoratmg 
mucopus m quantity Blood-count, W B C 15,800 per 
c mm , polymorphs 90 per cent, lymphocytes 8 per cent, 
mononuclears 2 per cent 

The general condition continued to deteriorate during 
the day, and the dysphagia became complete Radio- 
graphs of the neck taken at this stage disclosed an 


ill-dcfincd soft-tissue swelling extending as far down 
as the manubrium stemi, and lateral views showed a 
definite increase m the post-cricoid space No abnor- 
mality was shown m the lungs Intramuscular pemcilhn 
was continued w^ no apparent response Culture 
taken from the /8 region showed a light growth of 
hxmolytic streptococci, and a moderate growth of Staph 
aureus, the combined pemcilhn sensitivity factor being 0 4 
On examination of the neck in the afternoon, a doubt- 
ful area of fluctuanon was detected m the left antenor 
triangle, in the area where oedema had been previously 
noted The opinion of the medical speciahst having 
been previously obtained regarding the heart, and m 
consultaDon with the anxstheDst, operation was decided 
upon, if not to find pus, to relieve tension under the deep 
cervical fascia, and thus reheve the urgent dysphagia 
Hyoseme (gr 1/150) and avertin were admmistered 
at 18 30 hr 

Operation, 19 00 hr , Feb 23 (Lt -Col Cameron 
MacLeod) — Endotracheal gas and oxygen (Major J F 
Bercen, RAMC) The tracheal tube was passed with 
case An incision was made along the anterior border 
of the left stemomastoid muscle There was much 
oedema of the subcutaneous tissues On aspiranon, thm 
offensive pus in small quannty was obtained The deep 
fascia was then incised Diffuse suppuration was present 
A finger was passed upwards along the separated tissue 
planes as far as the comu of the hyoid bone, and doivn- 
wards to the sternoclavicular jomi No locahzmg 
abscess was found Two corrugated drains were in- 
serted and the wound hghtly closed 

The paDent’s condition was critical on return to the 
ward at 19 35 hr PemciUm was continued tmtil 22 00 
hr, the total amount admimstered bemg 185,000 umts 
He did not recover consciousness, and died at 00 15 hr 
on Feb 24 

Examination of fluid aspirated from neck at opera- 
tion I c c of blood-stained, watery pus Direct film — 
moderate number of pus cells Numerous Gram- 
positive cocci and bacilh of varying shapes and sizes, 
with a few Gram-negative bacilh 

( Hiemolytic streptococci, mod- 
erate growth 

Cohform bacilh, shght growth 

( Hamolync streptococci, heavy 
growth 

Cohform bacilh, shght growth 
Pemcilhn sensitivity factor of haemoljmc strepto- 
cocci = 05 

At Autopsy (Major A D Morgan, RAMC) — 
The whole of the soft tissues covering the front of 
the neck were generally swollen with oedema from the 
mandible to the manubrium sterm The pharyngeal 
wall Itself was swollen, but there was no oedema of the 
glottis The left mylohyoid muscle was swollen and 
necrotic, and contained a small abscess On the inner 
aspect of the mandible, just below the left mylohyoid 
ridge, was an area of bone, denuded of periosteum, 
in the centre of which was a small opetimg i mm in 
diameter (Fig 103) which proved to be a sinus leading 
to a locahzed abscess at the root of /y Removal of a 
wmdow of bone from the outer aspect of the mandible 
revealed a similar abscess at the root of the unerupted /8 
(Fig 104) Following upon rupture of the subperiosteal 
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abscess on the lingual aspect of the mandible, the adjacent 
mylohyoid muscle had become involved, and from this 
focus a diffuse suppurative mflammanon had spread 
rapidly through the soft Dssues of the neck At many 
pomts the intermuscular septa were gelatmous with 
(Edema, and small pockets of thm yellow pus had formed 



Fig 103 — Left angle of mandible, inner aspect A bare 
area of bone denuded of periosteum, lies belois /7, the Imgual 
aspea of «hich can lUst be seen In the centre of this area 
is a small smus communicating tilth a catitj at the roots of |^ 


(i) deep to the sternothyroid and sternohyoid muscles, 
W surrounding the right lobe of the thyroid gland, (3) 
between the upper (Esophagus and prevertebral muscles, 
^ t ^ superior mediasunum and peribronchial tissues, 
Md (5) in the posterior mediasunum, represenung the 
lowest limit of infecuon Bacteriological culture of 
these abscesses yielded a growoh of anaerobic haemolyuc 
streptococci (pemcilhn sensiuvity factor, 05), and 



a sS:7lvSe?wS"f”U™w/7(Fig 105) reve 
scopicaUy sound Carefol 

a mmute ar ™ of however, reve 

sharp-pointed mstmmpnr^^ dentme, through whic 

the necrouc musdeTh5c* mylohyoid muscle sho 
another by a hiehlv widely separated from 

reacuon to confine no attempt at U 

be seen extenSg mfecuon, which c. 

by a profuse serous ^'’^ous septa accompai 

The X-rav hsmorrha 

(Post-moned) a?f sho^ m Fi?" 



Fig 104 — Left angle of mandible, outer aspect A 
window of bon^has been removed to_e\pose abscess cavities 
at the roots of J-j and the unerupted /8 




Fig 107 — Radiograph ^owmg^vities in the periapical 
bone m relation to both h and /8 


SUMMARY 

1 A case of alveolar abscess m relanon to /y 
progressing rapidly through the stages of cervical 
celluhos to mediastimtis and death, is descnbed 

2 A dressing had been inserted m /y some 
months previously, followmg which the tooth 
remained symptomless until three days prior to 
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admission An nnerupted left third molar was 
also present with areas of apical osteitis in relation 
to both /7 and /8 

3 Diffuse swelhng of the neck occurred following 
upon perforation of the hngual plate of the mandible 
and rupture of a subperiosteal abscess m /7 region 
The predominant symptom in the later stages was 
extreme dysphagia, becoming complete some hours 
before death 

4 Parenteral pemcilhn was administered with 
apparently httle effect Culture of organisms from 
the mouth, and later from pus, produced a haimolytic 
streptococcus of relatively low pemcilhn sensitivity 

5 Autopsy revealed a widespread, fulminating 
infecuon of the neck which had extended to the 
supenor and posterior mediasunum, with httle or 
no tissue reaction to limit the spread of infection 
The aetiological factors of this lessened resistance 
are not known 

6 Removal of the dressing from /7 revealed a 
macroscopically sound dentine surface Examina- 
tion with a probe disclosed a minute area of softened 
dentine, leading to the pulp chamber 

CONCLUSIONS 

I The danger of an acute alveolar abscess in the 
lower molar region perforating the hngual plate of 


the mandible is well known When the perforation 
occurs superior to the attachment of the mylohyoid 
muscle, the condiuon known as Ludwig’s angina is 
likely to ensue, with associated gross oedema of the 
floor of the mouth and possibly of the glotus In this 
case the perforaaon occurred below the mylohyoid 
ridge, and rapidly became of a widespread nature 
with involvement of the mediastinum The respira- 
tory passages were involved only to a small extent 

2 Chemotherapy was not continued subsequent 
to admission owing to the extreme dysphagia and 
the fact that pemcilhn was immediately available 
Later, when the pemcillin sensitivity factor of the 
orgamsm was found to be relatively low, intravenous 
chemotherapy might with advantage have been 
mstitutcd 

3 Conditions predisposing to acute medullary 
infecuon of the mandible may remain unsuspected 
for considerable penods before passing into an 
acute and gravely dangerous stage 

Our thanks are due to Colonel G H Haines, 
M C , O C 15 (Scotush) General Hospital and to 
Colonel B E Gentleman, DDDS,MEF We 
are indebted to Major-General J C A Dowse, 
CBE, MC, DMS, MEF, for permission to 
pubhsh this article The accompanying photo- 
graphs are the work of Pte P Wood, R A M C 


DERANGEMENT OF MIDGUT ROTATION PRODUCING VOLVULUS 

A REPORT OF TWO CASES 
By C E P MARKBY 


Developmental errors in the disposiuon of the 
midgut are due to the compheated evoluUon through 
which the midgut has to traverse in order to obtain 
Its normal posiuon 

At the fourth week of intra-utenne hfe the 
greater part of the midgut is extruded from the mam 
abdommal cavity When the intesunes re-enter it, 
they undergo three stages of rotauon The first 
stage IS a simple one, and consists of an anu-clockwise 
rotauon of the whole of the midgut through 90° 
The second stage is the crucial phase The rmdgut 
is rotated through a further 180° in an anu-clockwise 
direcuon The first part to enter is the proximal 
end — namely, the duodenum and jejunum They 
encounter the resistance of the hver, and are deflected 
to the right under the axis of the superior mesentenc 
vessels, which are held taut by the caecum, still 
retamed withm the umbihcal cord Thus, the 
uppermost poruon of the coil, the termmal part of 
the duodenum, comes to he behind the vessels 
The jejunum and ileum follow the same course 
When the caecum eventually returns to the abdominal 
cavity, the small mtestmes he to the left, with the 
colon to the right The third stage is the descent of 
the caecum and proximal colon to the adult position 
Deramgements of the first stage of rotation are 
very rare, and are only met with m extroversion of 
the cloacae , whilst those of the third stage commonly 
occur with non-descent, or abnormally high fixation, 

nf tlip rcf>r\irr\ 


Derangements of the second stage of rotation 
have been classified by Dott (1923) as — 

1 Non-rotation — ^The gut, on re-entering the 
abdomen fails to rotate, the small mtestme remaimng 
on the right and the proximal colon on the left The 
duodenum descends from its normal fixed part to 
the right of the mesenteric vessels, with the coils of 
the small intestine occupying the right side The 
lower part of the ileum, passing across the rmdhne, 
enters the caicum on its right side The ascending 
colon hes to the left of the midhne 

2 Inverse Rotation — ^Rotation takes place through 
90° m a clockwise direction, the proximal colon re- 
entering the abdominal cavity first, lying in a tunnel 
deep to the mesenteric vessels 

3 Mal-rotation — ^When the small intestine passes 
in front of the mesenteric vessels, the ctecum also 
passes in front, but further progress to the nght 
is arrested by the misplaced small intestine, and 
the caecum remaimng in the subpylonc area 

The commonest pathological sequel of non- 
rotation IS a volvulus If the whole of the midgut 
remams free, suspended from a narrow duodeno- 
cohe isthmus, it is very apt to undergo volvulus, 
the whole of the rmdgut twisting around the axis 
of the mesentenc vessels It often occurs m the first 
few days of hfe, producing a volvulus neonatorum 
The diagnosis can be made chmcally, when a young 
infant commences to vomit bile-stained matenal 
repeatedly Volvulus imphcating the post-artenal 
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segment, producing a twist of the terminal ileum, 
ctecum, and ascending colon, occurs later in adult life 

CASE REPORTS 

The following is a report of a case of volvulus 
imphcatmg the pre-arterial segment, due to non- 
rotation — 

History — P T , female child, aged yf years Birth 
weight, 6 lb 12 02 Normal delivery Third child 
Rest of family well Breast fed for 8 months The 
child began to vomit when three days old, and vomiting 


She was re-admitted in March with loss of weight 
and continued attacks of vomiting 

On Admission — Her general condition was poor, 
and she appeared to be very dehydrated Her weight 
prior to operation was i st lo lb She had no pyrexia, 
but was vomiting nearly every day about 30 oz of clear 
greemsh bile-stained fluid Radiological examination 
was undertaken by Dr Buckley, whose report was as 
follows — 

“X-ray before operation A screen examination in 
the upright positions showed three fluid levels before 
any barium was swallowed These were found to be 



Fig 108 — Before operation — first opaque meal Shows 
dilated stomach and duodenal cap, both with fluid levels above 
the banum, possibly distended 2nd and 3rd parts of duodenum, 
and fluid level just distal to duodeno-jejunal flexure 

occurred directly after most feeds She was always 
constipated, and required frequent enemas The vomit- 
ing conunued until she was weaned , m spite of tlus, 
she managed to gam weight steadily 

Thevomitingretumedwhen she was i6 months old, but 
the quantity was smaller Bowels were open once a week 
When she was 3 years old she developed a tuberculous 
cervical abscess, which was incised and curetted, but 
failed to heal She was sent to a convalescent home for 
6 months, durmg which time she had periodic attacks 
of severe vomiting 

When she was 5 years old she was admitted to a local 
Cottage Hospital for acute obstruction She had been 
suffermg from excessive vomiting, and there had been no 
bowel action for 14 days She responded to stomach 
washouts and enemata, and was discharged after 3 weeks 
She then made satisfaaory progress for a year, with no 
vomiting, and her bowels were open regularly with 
small doses of agerol 

When she was 6k years old her vomiting attacks 
returned At this time she was thought to be a case of 
tuberculous peritomtis, and was re-ad^tted to the chil- 
dren’s convalescent home Nothmg abnormal was found 
She was admitted to the Royal Victoria and West 
Hants Hospital in January, 1941, on account of repeated 
attacks of vomiting Her weight was a st 5 lb Her 
abdomen was distended and tympamtic, but there was 
no dullness m the flanks or evidence of free fluid Man- 
toux test was positive She gamed 3 lb m weight and 
was discharged after a month 
VOL xxxiv — NO 133 





Fig 109 — First meal — 24 hr pc Shows displaced 
caecum along ascending colon, lying below and parallel to the 
transverse colon The terminal ileum can be seen on the 
mesial aspect of the c®cum 

in the dilated stomach and the duodenal cap, and in the 
region of the duodeno-jejunal flexure After the barium 
had been swallowed, the second and third parts of the 
duodenum suggested that the third fluid level was just 
distal to the duodeno-jejunal flexure In the absence 
of tenderness, it was thought that the duodenal ileus 
must be caused by pressure from an abnormally situated 
superior mesenteric artery There was stiU a trace of 
barium m stomach and duodenal caps at 48 hr p c A 
film taken 24 hr pc at first gave the impression that the 
colon was completely transposed, especially as the flexure 
in the left was lower than that on the right Subsequent 
events, however, proved that the coil thought to be the 
descending colon was, m fact, the elongated ascendmg 
colon lying below and parallel to the transverse colon ” 
^Figs 108, 109) 

At Operation — A laparotomy was imdertaken 
Anesthetic given by Dr Montgomery consisted of ethyl 
chloride and open ether The stomach and first and 
second parts of the duodenum were moderately dilated, 
but were normally situated and attacked The third 
part of the duodenum was more distended, but was 
normally placed m the retroperitoneal tissues, behind 
the mesenteric vessels The site of the obstruction was 
at the beginnmg of the jejunum, which turned sharply 
to the right under the mesentenc vessels It then 
spiralled round the mesenteric vessels m a clockwise 
direction for three complete turns There was no 
obstruction to the vessels, and no engorgement of the 
loops The volvulus was easily reduced by rotating 

6 
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the whole mass of small intestine on its axis in an 
anti-clockvvise direction 

When the twist was undone, it was found that jejunum, 
distal to the twist, was piercing the mesentery of a lower 
loop of the jejunum From this point the small intestine 
ran in a normal manner, occupying the right side of the 
abdomen The terminal ileum then crossed the mid- 
hne and entered the caicum at its normal situation The 
base of the mesentery was shorter than normal, starting 
at the usual situauon to the left of the second lumbar 
vertebra at the duodeno-jejunal fold, and running down- 
wards to the right for only in The mesentery was 



Fig 1 10 — After operation — tecond meal Stomach now 
of normal size, but still containing a little residual fluid Duo- 
denal cap contracted and deformed in shape 


foreshortened The ctccum was lying in the left hypo- 
chondnum, below the terminal portion of the transverse 
colon, and was anchored to the splenic flexure by peri- 
toneal bands The ascending colon appeared to have a 
mesentery which had become adherent to the transverse 
mesocolon It was running transversely across the 
abdomen, just below the transverse colon, to the hepatic 
flexure, which was situated in its normal position, below 
the hver, in the right hypochondrium The transverse 
colon, splemc flexure, and descending colon were occupy- 
ing normal positions The sigmoid colon seemed to be 
shghtly longer than usual, and was more centrally placed 
The rectum was normal A duodeno-jejunostomy was 
performed, a side-to-side anastomosis being made 
between the distended third part of the duodenum and 
a portion of the jejunum distal to the point where it 
pierced the mesentery The ctecum was then mobilized 
by dividing the bands, which held it to the splemc 
flexure The caecum and ascending colon were separated 
from the transverse mesocolon and swmng over to the 
right A ciEcopexy was performed The posterior 
parietal peritoneum was incised and mobihzed, and the 
cscum and ascendmg colon were then tucked into 
the pocket and anchored by means of interrupted 
stitches passing through the anterior longitudinal band 
of the caecum to the cut edge of the parietal peritoneum 

Progress — The child has made an uneventful 
convalescence, and has had no recurrence of attacks 
Now, four years later, she is a well-developed girl wnth 
a normal weight 

Radiological examination after operation “ A screen 
exammation showed stomach and duodenal cap reduced 
to normal size, but the former stiU contained some 


residual fluid The duodenal cap was deformed in shape 
but no barium would pass beyond this point until the 
child had been placed on the right side on the X-ray 
tabic After this it made rapid progress, and the whole 
alimentary canal was free of barium at 24 hr p c A 
film taken 8 hr p c shows the new position of caicum 
and ascending colon, with traces of barium in stomach 
and duodenal caps” {Ftgs no, in) 

Comment — The diagnosis of this case was 
made by radiological cxaminauon, and the lesion 
was located to the terminal portion of the duodenum, 



Fig III — Second meal — S hr p c Cacum and ascendmg 
colon restored to normal position Traces of barium m 
stomach and duodenal cap 

when It was thought to be compressed by the mesen- 
teric vessels as in the case of duodenal ileus The 
obstrucoon, however, was due to a volvulus of the 
upper end of the jejunum, around the mesenteric 
vessels The age of the patient, and the exact 
locahzation of the obstrucuon, ruled out pylonc 
stenosis, congemtal atresia of the intestine, and 
obstruction from a persistent Meckel’s diverticulum 
A mesenteric cyst or loop of bowel caught in a patent 
duodenal fossa might have been the cause Volvulus 
neonatorum caused by a twist of the jejunum around 
the mesenteric vessels usually mamfests itself within 
a few days of hfe, and is invariably fatal It is 
interesting to note that the signs of obstruction did 
mamfest themselves shortly after birth, as it is 
difficult to see how the whole of the small intestine 
could have possibly rotated itself through three 
complete circles but was not sufficient to occlude 
the bowel or produce strangulation The extremely 
rare condition of the small intestine piercing its 
own mesentery, should be noted 

The following case illustrates a volvulus imph- 
cating the post-arterial segment due to an inverse 
rotation — 

History — G S , a woman aged 49 years, was 
admitted with intestinal obstruction She had had 
colicky pains over the lower part of the abdomen for 
eight days She had commenced to vomit three days 
prior to admission , the vomits were bilious at first, and 
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then were tending to become fecal She had had 
absolute consupauon for five days She had experienced 


r ’’ 



a previous attack six months ago, but it had passed off 
An enema, given before admission, produced no result 

On Aximission — She was a well-covered woman 
with an obvious abdominal distension No mass could 
be felt, but there was some shifting dullness detected 
in the flanks Audible peristalsis could be heard over 
the abdomen On rectal examination nothing could be 
felt, but there was some peritoneal tenderness over to 
the right, and an indeterminate mass was thought to be 
present on bimanual exammation 

At Operation — ^A laparotomy was performed under 
a spinal anesthetic The abdomen was opened through 
a left paramedian incision, and was found to contain 
some free fluid The cecum was very distended and 
congested, and had undergone a twist through 180° 
round the ascending colon When the volvulus was 
unwound it was seen that, at the neck of the volvulus, 
the ascendmg colon disappeared into a retroperitoneal 
tunnel It then ran upwards and to the left behind 
the root of the mesentery and the mesenteric vessels, to 
emerge at the normal splenic flexure In order. to fix 
the caecum, a cscostomy was performed, and a self- 
retaining catheter was inserted into the cacum and 
brought out through a stab incision in the right ihac fossa 
On return from the theatre, the patient’s condition 
was very poor, and she died some thirty-six hours after 
the operation 

Post-mortem examination showed that she had died 
of a pulmonary embolus The abnormal arrangement 
of the bowel was confirmed and is shown m the accom- 
panymg drawmgs (Figs 112, 113) 

My thanks are due to Dr Buckley for her 
extremely helpful radiological examination and 
report, and also to Dr Morse and Mr Chilver 
Stamer for their drawings 
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Fig 113 — Showing m greater detail the anatomical abnormahty 
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RESECTION OF THE HEAD OF THE PANCREAS 

By CHARLES A PANNETT 
PRorxssoR or surgcry, UNivnusix'i on losdon , suRGnov, st mary s hospital 


Carcinoma of the head of the pancreas frequently 
arises near the opening of the common duct, when 
obstruction to this structure gives early notice of 
Its presence, or it may grow more distantly in the 
head and exist for some time before it spreads and 
hinders the outflow of bile An example of the 
successful removal of each of these types of grotvth 
is reported here They were removed in the sim- 
plest fashion, in one case without premeditation, 
by the use of ordinary, simple, long-established 
surgical methods 

In the first, a large piece of the pancreatic head, 
up to the level of the superior mesenteric artery, 
with all the duodenum except the end of the third 
part, was removed The second resection was 
carried out in a woman also very deeply jaundiced 
In her case, the whole of the head of the pancreas 
was taken away 

Several problems come to the fore when growths 
of the pancreas are removed, and they are not yet 
settled One is whether the operation should be 
carried out in two stages, as advocated by Whipple 
(1935) 3 that IS, a primary cholecyst-gastrectomy 
with secuon and hgauon of the common duct, com- 
bined with a gastrojejunostomy, followed later by 
removal of the growth , or whether the whole 
procedure be done in one stage Hunt (1941) has 
operated in two stages successfully, and so has Child 
(1944), though he has been equally successful with a 
one-stage operaUon , and Whipple (1945) has 
recently declared himself m favour of doing every- 
thing at one time On the other hand, Watson 
(1944) is a strenuous advocate of two stages The 
chief argument in favour of two stages is the relief 
of the patient from the toxarma of bihary obstruction 
at the primary operation, so that when the major 
procedure is done he will be the more able to with- 
stand It But both my pauents went through a 
one-stage operation although there was intense 
jaundice which had been present for three months 
In neither was there any abnormal tendency to 
bleeding Vitamin K had been administered to 
one of them An objection to two stages is the 
difficulty with adhesions at the second operauon 
It would seem better to do everything at one time 
unless the patient is extremely weak and feeble 

The next problem is what to do with the cut 
surface of the pancreas If only a wide V is resected 
from the head it does not seem practical to implant 
the extensive raw surface into the jejunum , but 
if the whole head be removed the cross-section of 
the neck is not too large to do this Physiologically 
It would seem much better that some pancreauc 
jmee should enter the intestine 

Experimentally in ammals fatty degeneration of 
the liver is said to take place after hgation of the pan- 
creatic duct or total pancreatectomy However, in 
man this does not appear to be the case, and hgation 
of the pancreatic duct with sewing over of the raw 
surface is allowable In my patient mne months 


later there is apparently normal digesuon He eats 
what he likes, has no distaste for food, and has 
raised his weight from 7 st ii lb to ii st Three 
weeks after the operauon, indeed, the soaps and fatty 
acids in the stool amounted to 87 3 per cent of the 
total fats At tliat time there were a few undigested 
muscle-fibres and starch granules to be found The 
outcome, however, is not always so happy, as reports 
of deficient fat digesuon have been made in some 
pauents Thus, Whipple (1945), in his case which 
had no jaundice, found a 30 to 50 per cent fat loss 
in the stools Technically, the implantauon of the 
pancreas into the bowel is not attracuve The 
capsule of the pancreas is thin, it does not take 
sutches well, and the passage of the needle may 
allow pancreauc juice to escape from the needle 
holes, which, acuvated by kinase leads to digesuon 
of the fibrin upon which depends the water-ught 
joint In my pauent, m whom I implanted the 
pancreas, a watery discharge occurred on the fourth 
day which I took to be pancreauc jmee Unfortun- 
ately It soon became a purulent exudauon and led to 
disrupture of the abdominal wall, necessitaung 
re-suture ten days after her operauon The man 
whose pancreas had been sewn over also discharged 
pancreauc juice on the fourth day, which later 
became tinged with bile But m ten days it had 
almost ceased and the wound was mcely healed 
In any case it is essenual to place a drainage tube 
down to the neighbourhood of the cut pancreas or 
the implantauon Also, it would seem better to 
use interrupted silk or cotton sutures in place of 
easily digested catgut 

The third problem is how to restore the flow of 
bile into the ahmentary canal It is very odd that 
surgeons should select an anastomosis betiveen the 
gall-bladder and stomach or intesune with nothing 
but a simple hgature to close the common duct 
When this hgature sloughs away bile must frequently 
escape from the end of the duct Always' the bile- 
duct should be implanted into the intesune This 
IS not difficult, as it is dilated 

The restorauon of the ahmentary canal should 
be made by an end-to-side anastomosis between 
the cut end of the stomach and the jejunum I 
divide the stomach across just proximal to the 
pylorus and the duodenum to the right of the superior 
mesenteric artery, leaving just enough for in-tuming 
It does not seem necessary to go to the extent of dis- 
locating the duodenojejunal flexure beneath the 
mesenteric vessels so that the first part of the jejunum 
may be cut across Although the third part of the 
duodenum at this stage is denuded of pentoneum, 
closure in the ordinary way appears to be quite safe 
For the anastomosis in both my pauents a long loop 
of upper jejunum was taken and thrown over to the 
right of the abdomen, so that forward peristalsis 
would run from right to left The common bile- 
duct, the neck of the pancreas, and stomach were 
implanted m separate holes in this order also from 
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right to left m one , the bile-duct and the stomach 
in the other The reason for this is that as there 
must be a considerable length between the duodeno- 
jejunal flexure and the place of entry of the gastric 
jmcej It is advisable to have bile and pancreatic juice 
already in the bowel at this point in order to dimmish 
the risk of a jejunal peptic ulcer 

A 



Fig r 14 — The hepatic flexure has been pushed downwards 
off the duodenum, the greater and lesser curvatures of the 
stomach near the pylorus freed, and the duodenum reflected 
to the left — exposing the vena cava inferior and the common 
bile-dua A, Common bile-duct lymg on portal vein, B, 
Hepatic artery 



Fig 116 — The pjlonc fragment of stomach and the duo- 
denum with the whole of the head of the pancreas have been 
remov ed The pancreatic duct is seen in the section of the neck 
of the gland Distal end of duodenum closed A, Common 
bile-duct lying on portal vem, B, Supenor pancreauco- 
duodenal vein, C, Inferior pancreatico duodenal vessels 


OPERATION 

The abdomen is opened by a paramedian incision 
Having explored the condition of affairs and decided 
upon removal, the first step is to expose the third 
part of the duodenum by dissecting off the hepatic 
flexure of the colon and pushing the large bowel 



Fig IIS — The stomach has been cut across, the superior 
mesenteric vessels freed, and the portal vein dissected away 
from the pancreas A, Superior pancreatico-duodenal vem , 
B, Infenor pancreatico-duodenal vessels 



Fig 117 — The common bile-duct, the neck of the pancreas, 
and the pylonc end of the stomach have been implanted 
severally into the first loop of the jejunum 

down The lesser sac will have been opened in the 
primary exploration Now about if in of the 
greater and lesser curvatures of the stomach are laid 
bare, and the stomach cut across between clamps just 
proximal to the pylorus (Fi^ 115) The gall-bladder, 
tightly distended, is emptied by suction and the 
puncture oversewn The peritoneum is incised to 
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the right of the second part of the duodenum and the 
cut earned upwards to meet the opening in the lesser 
omentum The duodenum and head of the pancreas 
are easily hfted off the vena cava and turned over to 
the left, exposing the entrance of the common bile- 
duct into the pancreas {Ftg 1 14) The duct is divided 
and lightly clamped about I m from its end The 
next stage is more difficult It is getting the uncinate 
process of the head from betiveen the superior 
mesenteric vessels m front and the vena cava behind 
The superior mesenteric vein must be traced for all 
Its length until it becomes the portal vein In the 
course of this dissection the neck of the pancieas 
is cut across, the gastroduodenal artery and its gastro- 
epiploic branch hgatured and divided, the superior 
pancreatico-duodenal vein severed as it joins the 
superior mesenteric or portal vein, and the inferior 
pancreatico-duodenal artery and vein dissected out, 
divided, and hgatured 115) The duodenum is 
freed to the superior mesenteric vessels It is clamped 
about I in from them, cut across, and closed by 
a doubly invaginating suture f used a continuous 
catgut stitch for this, but for everything else, except 
the implantation of the stomach, cotton was employed 
The duodenum and the whole of the head of the 
pancreas together with the growth are now freed and 
can be removed (Fig 116) The first part of the 
jejunum is carried up in front of the transverse colon 
to the right of the abdomen and placed so that it runs 
transversely from right to left The bile-duct is now 
implanted into a hole m the jejunum Four cotton 
sutures suffice to join it to the opemng, after which 
the anastomosis is invaginated by a few Lembert 
stitches About i in farther along a larger hole is 
made for the neck of the pancreas This also is 
implanted with two rows of separate cotton stitches 
Then a little farther on still the stomach is implanted 
in the ordinary way, a continuous catgut suture being 
used {Fig 117) 

If the whole head of the pancreas is not excised, 
but only a V-section made, the pancreatic duct is 
hgated and the raw surface closely oversewn In 
either case a drainage tube must be left going down 
to the neighbourhood of the cut pancreas or its 
implantation 

The abdomen is closed 

The after-treatment does not differ from that of 
any serious abdominal operation Removal of the 
whole head took two hours and fifty minutes This 
patient received 2 pints of blood afterwards But 
the other patient was so well that a blood transfusion 
was not necessary His convalescence was without 
any incident except for the pancreatic fistula already 
mentioned He was up, with his wound healed, on 
the nineteenth day 

The woman who lost the whole of the head of the 
pancreas did not fare so well The wovmd became 
septic and had to be re-sutured on the tenth day 
Gram-positive cocci, diplococci, and colon bacilli 
were in the pus and pemcillin did not control the 
infection For two months this suppuration went 
on, necessitating the opemng of two small abscesses 
in the lower part of the abdominal wall But all 
this time the general condition was good, the jaundice 
disappeared, and the appetite returned Not until 
two months and three days had elapsed did the 
patient leave the hospital healed and well 


CASE REPORTS 

Case I — L , male aged 50, a carpenter, a patient 
of Professor Pickering, had had jaundice, itching, loss 
of appeute, and general malaise, with light motions 
and dark urine for three months 

On Examination (July 26, 1945)— His liver was 
much enlarged and the gall-bladder felt distended 
There was intense jaundice The serum-bihrubin was 
5 >^S per roo c c A diagnosis of carcinoma of the 
pancrcauc head was made 

Operation (July 30) — A rcsecuon up to the level of 
the superior mesenteric vessels was carried out as des- 
cribed above 

Microscopical Report Papillary tubular columnar- 
cell, someumes trabecular polygonal-ccU, carcinoma 
invading head of pancreas and intestinal mucosa at 
ampulla of Vatcr 

Pulse rose from 68 at the beginmng to 82 at the end 
of the operation It only rose to 84 the next day He 
absorbed 4 pints of rectal water the night of the opera- 
tion and 4 pints the next day 

Aug 4 Clear fluid began to escape from the dramage 
tube and became ? profuse Raw Ic tvas paacceaac /ctree 
and caused some reddemng of the surrounding skin 
Zinc cream was used to protect the skin Powdered 
aluminium could not be obtained The wound remained 
soundly healing The discharge became tinged with 
bile 

Aug 14 Discharge from rube scanty Jaundice 
gone Stools normal Eats almost amthing 
Aug 19 Wound healed Patient out of bed 
Aug 20 Stool examination A moderate number 
of partly digested muscle-fibres and a few starch granules 
Also a few fat globules and an occasional pus cell Soaps 
60 9 per cent total fatty bodies, fatty acids 26 4 per cent, 
neutral fats 12 7 per cent 

April 15, 1946 Patient extremely well Eats any- 
thing Working as carpenter His weight has gone up 
from 7 St I lb to ii st 

Case 2 — K S , female aged 50, a pauent of Professor 
Pickering Three months ago began to suffer from 
headache, lassitude, vomiung, and jaundice She suffered 
from itching, the stools were pale and the urine dark 
On Examination (Nov 26, 1945) — ^ 
woman, deeply jaundiced, with \ ery much enlarged hver 
and a palpable gall-bladder Skin had many scratch 
marks Stools pale Urine contains bile 

Blood-protems 5 per cent, albumin 2 8 per cent, 
globulin 2 2 per cent V -d -B reaction immediately 
red, violet in three minutes Bilirubin 12 mg per too c c 
Serum-cholesterol 527 mg per 100 c c 

Vitanun K (10 mg ) with bile-salts (325 mg ) was 
given twice a day for five days Also glucose by mouth 
Operation (Dec 10) — The whole pancreatic head 
was removed as described above 

Microscopical Report Alveolar, tubular, and trabecu- 
lar cubical- and polygonal-cell carcinoma of the pancreas 
invading duodenum and lymph-gland Mitotic figures 
scarce 

Rectal water given and 2 pints of blood transfused 
after the operation 

Dec 14 A profuse watery pancreatic discharge has 
begun 

Dec 16 The discharge has now become purulent 
The patient has vomited several times Ryle’s tube 
passed, and glucose given intravenously 

Dec 17 Ryle’s tube again passed and left down for 
30 hours Discharge purulent and copious 

Dec 20 General condition good since Ryle tube 
removed, but wound margins separating Wound 
resutured To have systemic penicillin for five days 
Dec 22 Less discharge, though still a fair amount 
No vomiting Slight distension Jaundice much less 



BRODIE’S DISEASE OF THE BREAST 


87 


During all January, 1946, pus continued to issue from 
the wound It contained cocci in small numbers, diplo- 
cocci, and colon baciUi which did not seem sensitive to 
pemcilhn Also many B ^roterw were present The general 
condiuon of the patient was steadily improving, however 
On Jan 6 and Jan ii, 1946, pockets of pus were 
dramed in the lower part of the wound The upper 
part which led down to the site of the excision was at 
this tune healed The jaundice had disappeared and the 
appetite was good It was not until Feb 15 that the 
discharge of pus finally ceased, and the patient was 
discharged 67 days after her operation 
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BRODIE’S DISEASE OF THE BREAST 

By DAVID AIKEN 

RESIDENT SURGICAL OFFICER, CHRISTIE HOSPITAL AND HOLT RADIUM INSTITUTE, MANCHESTER 


In 1846, Sir Benjamin Brodie pubbshed his 
“ Lectures Illustrative of Various Subjects in 
Pathology and Surgery ” In one of the lectures he 
gave a description of the condition which is recog- 
nized to-day as Brodie’s disease of the breast It is 
just a hundred years smce the classical account 
appeared, and it is opportune, therefore, to consider 
the present conception of this tumour, which is 
often confused with carcinoma and sarcoma, although 
It belongs to the fibro-adenoma group and is essenti- 
ally bemgn 

HISTORICAL NOTE 

Unusually large non-cancerous breast tumours 
were recogmzed early in the mneteenth century, 
and the first account in British hterature appeared 
in 1827, when Dr Cumin, of Glasgow, recorded 
a typical case The breast tumour was as large as a 
child’s head and weighed 57^ oz It was successfully 
removed, and ten years later there was no sign of 
recurrence In 1829, Sir Astley Cooper drew 
attenuon to similar breast neoplasms and described 
them as the “ second species of hydaud disease ” 
His description is worthy of quotation — 

the patient, “ aetat 58, had an enormous enlarge- 
ment of her left breast, which she first discovered 18 
years ago, and then supposed it arose from a blow 
When she first observed it, its size was that of a marble , 
It felt hard, and was unattended with pain 

“ It appeared to be buried in the substance of the 
breast, and was not very movable in the glandular 
structure It increased gradually until two years ago, 
by which ume it had acquired the size of a melon 
At that period it seemed to increase suddenly, and to 
grow faster than before, but it was still unattended 
with pam, and her general health did not apoear to 
suffer 

“ On the 30th September, 1822, I first saw her, 
and the tumour then measured thirty-five mches m 
circumference , in the greater part it was solid, but 
m other parts it was soft and fiuctuatmg, and one bag 
evidently contained a large quanuty of fluid Her 

general health was good, but she suffered much from 
Its weight drawing down the skin and pectoral muscle, 
and putang the nerves exceedingly upon the suetch ” 

The tumour which he removed is illustrated by 
an excellent coloured plate in his book 


In 1838, Johannes Muller, m Germany, gave an 
account of several cases of this disease, calhng it 
cystosarcoma phyllodes because of its leaf-hke 
appearance He distinguished this growth from 
other breast lesions and stressed its non-mahgnant 
nature 

The next clear description of the chmcal and 
pathological features of the condition was that of 
Sir Benjamin Brodie (in 1846) He, and his con- 
temporary, Cooper, regarded the neoplasm as an 
advanced stage of cystic disease of the breast , but 
Brodie’s penetraung observations and gift of graphic 
description earned him the deserved honour of the 
eponym In his classical account, he states — 

“ the disease had probably been of long duration , 
the breast had attained an enormous size, being 
not less than seven pounds in weight She was a 
middle-aged person, otherwise in good health, and the 
skin and axillary glands were free from disease 
the diseased breast was amputated The wound 
healed favourably , and I heard of the patient bemg 
alive and well several years afterwards ” 

Smce Brodie’s day, numerous and confusing 
names have been applied to this type of tumour — 
for example, cystosarcoma, fibrohpoadenoma intra- 
canahculare sarcomatodes xanthomatodes mamm^, 
etc (Owens and Adams, 1941), but the majority of 
these should be discarded because they classify it 
as a sarcoma Brodie stressed its non-mahgnancy 
when he observed “ the disease seems to be entirely 
local It belongs to the breast and nothing else 
It does not contaminate either the skin or lymphatic 
glands ” 

It appears to have been a rare tumour m his day 
and It IS so still Only 125 cases have been recorded 
to date m the medical hterature (Lee and Pack, 1931 , 
Owens and Adams, 1941 , Cooper and Ackerman, 
1943)3 but It may be more frequent than is generally 
beheved Dr H Russell, Pathologist of the 
Christie Hospital and Holt Radium Institute, informs 
me that she has reported it four times among the 
last four hundred and forty specimens of tumours of 
the breast (of all lands) which have passed through 
her hands, but in only two of the four was the whole 
tumour received for study 
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CASE REPORT Treatment — On Feb 26, 1945, under pentothal 

History —On Feb 12, 1945, Mrs B , a null worker gas-oxygen anaisthesia, a right simple mastectomy 

aged 68, consulted her doctor on account of 1 lump m the performed by the writer^ using a transverse elliptical 

right breast (Fig 118) On seeing the breast he immedi- 


_ - , 




Fig 1 18 — Clinical photograph of patient on admission 


ately referred her to the Clinic, where she came under the 
care of Mr Wilson Hey 

Past History — The patient had always been healthy 
She had had five pregnancies which were normal and the 
children were nursed from both breasts without difficulty 
During her first pregnancy, when 28 years old, the doctor 
m charge discovered a small lump in the upper outer 
quadrant of the right breast This was no larger than a 
cherry and symptomlcss and she decided against removal 
At each succeeding pregnancy it became a little larger 
but almost “ settled down ” again in the intervals 

Present History — In 1940 the lump began to enlarge 
and thereafter steadily increased in size and weight 
In 1944, following an injury, the tumour 
grew more quickly and the weight of the 
breast increased to such an extent that a 
sling was required to support it She 
had no pain apart from a “ dragging ” 
sensation due to the weight There was 
no nipple discharge 

Physical Examination — The patient 
was a well-nourished healthy woman, 
the heart, lungs, and central nervous 
system were normal , the breasts were 
pendulous, the right being lower than the 
left The entire right breast was replaced 
by a bulky lobulated mass 

The skin overlying it was dusky in 
appearance, especially at the outer side, 
and the cutaneous veins were prominent 
The nipple was normal On palpation 
the tumour was found to be heavy, pain- 
less, and freely movable on the chest 
wall The lobulations were produced 
by fluctuating superficial cysts At the 
outer side the tumour was almost on the 
point of bursting through the skin The 
consistency was firm apart from the cystic 
areas There were no palpable axillary 
or supraclavicular lymph-nodes 



Fig 119 — Photograph of gross specimen dis ided in half 

incision The tumour was exceedingly vascular Re- 
moval of the pectoral fascia was unnecessary One year 
later there was no evidence of recurrence 

The Specimen — ^The tumour weighed 2,370 g and 
measured 20 x 12 5 cm It was lobulated and the cut 
surface revealed hard, white, pearly, whorled areas 
alternating with soft, degenerating, myxoma-like lobules, 
some of which had become cystic Near the periphery 
VTCre two or three haimorrhagic areas In the centre of 
the tumour was a large dilated duct (P/gs 119, 120) 
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Histological Examination —The white whorled areas 
showed the appearance of a cellular intracanahcular 
fibro-adenoma (^Fig 121) and these merged mto the 
myxoma-hke lobules The latter (jPig 122) were full of 
fibroblast-hke cells extremely umform in size and shape, 
some of them dividmg The mitouc figures were quite 
regular {Fig 123) 



The term ‘ Brodie’s tumour ’ should be reserved 
for large excessively cellular and long-neglected 
fibro-adenomata The history of a pre-existing 
breast tumour of many years’ durauon which at 
first grows slowly or not at all, and finally in late 
imddle age mcreases rapidly in size, is the outstandmg 
feature of a Brodie’s tumour Commencing as a 
fibro-adenoma, it mamtains the characteristics of an 
innocent lesion throughout The skin overlymg 
the tumour is mobile, there is no fixation to the deep 
strucmres, and the lymph-nodes are not usually 
mvolved, apart from hyperplasia due to inflammatory 
changes Enlargement may be so great that ulcera- 
tion of the skin occurs from pressure necrosis, and 
the foul, fungatmg mass in a patient past middle hfe 
at once suggests a carcinoma * Sometimes the 
correct diagnosis of an mnocent large tumour is 
impossible until the breast is removed One striking 
chmcal feature in typical cases is the excellent 
general condiuon of the pauent 

Local recurrence following excision of the tumour 
has been reported on rare occasions, especially by 
the earher writers, and convmcmg evidence of 
mahgnancy is even rarer In the 125 cases referred 
to above, 4 were reported as sarcomas developmg 
m a Brodie’s tumour, but detailed study of the 
papers does not convince one that they were cellular 
tumours of the fibro-adenoma group which had 
become mahgnant 

The cut surface of a Brodie’s tumour reveals an 
encapsulated mass showing white whorled areas, 
deep clefts, and translucent lobules, some of which 


* There was a verbal tradiuon in surgical circles after 
Brodie’s day that this tumour could be disungmshed 
from a fungating carcmoma because a probe could be 
passed deeply between the skin and the tumour, pre- 
sumably around the fibrous capsule 


degenerate into cysts Microscopically its structure 
IS that of an intracanahcular fibro-adenoma which 
has become very cellular and shows degeneration 
and even cystic softemng In the cellular areas of 









Fig 123 — High-power magnification, showing the 
mitoses 


fibroblasts dividmg cells may be found, but the 
mitoses are regular It is this appearance which 
may lead to the diagnosis of sarcoma 

The best treatment of Brodie’s tumour appears 
to be simple mastectomy, rather than local excision, 
for care must be taken not to leave any breast tissue 
behind in the skm-fiaps It is possible that recur- 
rence of the tumour may take place from a fragment 
remaimng in situ as m simple tumours of the parotid 
gland It has been suggested that the rapid growth 
of these fibro-adenomata m late middle hfe may be 
associated with dimimshed oestrogen activity 

SUMMARY 

A case of Brodie’s tumour of the breast is 
reported 

It IS recogmzed as a very large and long-neglected 
form of fibro-adenoma which is difficult to differ- 
entiate chmcally from sarcoma (and sometimes 
carcmoma) of the breast 

Its essentially mnocent character is mamtained 
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I have to thank Mr Wilson H Hey for permission 
to publish this case I am indebted to Dr E R A 
Cooper for the photomicrographs, and to Dr H 
Russell for helping me with the pathology 
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SHORT MOTES OF RARE OR OBSCURE CASES 


COMPLETE TORSION OF A FIBROID UTERUS WITH ITS ADJJEXA 
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Torsion of a large fibroid uterus, with both tubes 
and ovaries, would appear to be an exceptional 
occurrence worthy of record 

CASE REPORT 

History — An unmarried woman, aged 51, was 
admitted to The Royal Cancer Hospital under the care 
of Mr R C B Ledlie, with severe abdominal pain of 
two days’ duration The pain was continuous and 
cutting in character, situated centrally in the abdomen 
and not radiating Vomiting had at first been copious 
and the patient had been constipated Her menstrual 
periods had been becoming scanty She had been losing 
weight in spite of a protuberant abdomen 

Some eleven months previously she had suffered 
similar but milder attacks of pain, which had lasted for 
ten days 

On Examination — The abdomen was distended with 
a large smooth tender mass which extended to within 
three inches of the xiphisternum It inclined to the 
right side and caused a protuberance in the right loin 
(,Ftg 124) Intestinal sounds were normal Pelvic 
examination showed that the cervix had been drawn up 
and was connected with the mass 

At Operation — It was found that there was an excep- 
tionally large fibroid uterus which had twisted through 
three half-turns (540°) in a clockwise direction, carrying 
with It both tubes and ovaries The pelvic peritoneum 
and broad ligaments had stretched to allow of this degree 
of torsion and the whole mass was lifted out of the pelvis 
The twisted pedicle consisted of the attenuated supra- 
cervical segment of the uterus wrapped round with both 
broad ligaments, round ligaments, and infundibulo- 
pelvic folds The whole was intensely congested, 
particularly the tubes and ovaries, which were blown up 
and black 

Subtotal hysterectomy with bilateral salpmgo-oophor- 
ectomy was done after untwisting the mass Owing to 
the distortion of the pelvic floor the pedicle was dissected 
with considerable care to ensure that the ureters were not 
also looped up into the twist 

The patient made a straightforward recovery except 
for a urinary infection which responded to simple treat- 
ment 


(A radiograph and a tomograph of the chest revealed 
a uniform, well-delineated opacity, 4 cm in diameter, in 
the hilum of the left lung Further radiographs taken 
five weeks later have shown no change m this opacity 
It was considered extremely unlikely, in view of the 



pathological findings, that this single large pulmonary 
mass was connected in any way with the uterine 
tumour ) 

The Specimen — The specimen removed at operation 
IS illustrated m Fig 125 It weighed 9 lb to oz , and 
measured ii in in its vertical and maximum transverse 
diameters and 8 in antero-posteriorly On hemisection 
the uterus was found to contain confluent fibroids 
{Fig 126) 


ILEOCOLIC INTUSSUSCEPTION 9i 


The histology of the uterine tumours was that of 
typical hbroleiomyomata There was no evidence of 



I 


Fig 125 — ^The specimen 


any sarcomatous change or of any undue degenerative 
process Conspicuous features were the intense congestion 
and engorgement of the intramural uterme vessels and 
the extensive degree of interstitial haimorrhage 


Sections from the ovaries showed interstitial hxmor- 
rhagej but no evidence of any ovarian tumour 



Fig 126 — Section through specimen, showing confluent 
fibroids 


We Wish to record our thanks to Mr Ledhe for 
permission to pubhsh this case The patient was 
referred to The Royal Cancer Hospital by Dr A 
M Ross 


ILEOCOLIC INTUSSUSCEPTION ASSOCIATED WITH NON-ROTATION 
OF THE MIDGUT, CONGENITAL HEART DISEASE, 

AND CONGENITAL HYDROCELE 

By D P VAN MEURS 

COUNTY HOSPITAt, FABNBOROUGH 


This case is put on record mainly to support the 
contention that lack of fixation of the ileocaecal 
region is an important factor in primary intus- 
susception The case provided an mteresting 
diagnostic problem and also an example of the 
frequent multiphcity of congemtal abnormahties 

CASE REPORT 

History — R J , male, aged 5 years, was admitted to 
hospital on May 12, 1945, with a history of intermittent 
attacks of colicky abdominal pam and vomiting for eight 
days During the first two days of the illness the attacks 
were fairly frequent but not severe, and the paUent was 
constipated There were a few shght attacks of colic 
during the next four days, and the bowels were kept 
open with hquid paraffin The attacks then gradually 
became more severe and frequent unnl they were occur- 
ring about every fifteen mmutes and lasdng about two 
minutes He was consnpated agam, and no blood or 
mucus had been passed per rectum On the day before 
admission a swelling had appeared in his scrotum 

He had been cyanosed smce birth, and congemtal 
heart disease had been diagnosed two years previously 
at another hospital At this time a transient swellmg 
had been present in his scrotum 


On Examination — ^He was deeply cyanosed, with 
marked clubbing of the fingers, but apart from this his 
condiuon was good The abdomen was slightly dis- 
tended, and without tenderness or guarding No mass 
could be felt except for the liver, which was enlarged to 
two fingers below the costal margin The rectum was 
empty, and there was no blood or mucus on the examinmg 
finger The scrotal swelling was a fairly tense right 
hydrocele, which could not be emptied The apex-beat 
was )ust outside the left imdclavicular line There was 
a harsh systolic murmur maximal in the third left inter- 
space and a very loud slapping pulmonary second sound 
The blood-pressure was 90/60 

He was seen to have three attacks of colic whilst in 
hospital, and vomited during the third attack 

It was not difficult to make a diagnosis of intestinal 
obstruction and the possibility of the presence of some 
abnormality in the development of the midgut was 
mentioned 

Operation — The patient was ansesthetized with 
cyclopropane and oxygen, using a closed-circuit machme 
A right paramedian incision disclosed that the small 
mtestine was moderately distended, but there was no 
excess of free fluid The stomach seemed to occupy the 
midhne and the great omentum hung freely from it 
The caicum was found under the left lobe of the liver. 
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and the rest of the large intestine occupied the left side 
of the peritoneal cavity An intussusception had ex- 
tended for about eight inches, nearly as far as the begin- 
ning of the sigmoid colon This was easily reduced and 
was of the ileocolic type The bowel was healthy except 



Fig 127 — Banum meal showing position of stomach 
and jejunum 



) 


Fig 129 — Heart showing enlargement, diminished promin- 
ence and concavity of the pulmonary artery, and projection 
to the right of the aorta 

for the usual oedema of the apex, and no tumour could be 
felt The ileocaecal glands were about half an inch each 
m diameter, and one was removed for section No 
tempt was made to fix the mobile large bowel, and the 
appendix was not removed The wound was closed in 
layers and the patient sent back to the ward in a good 
condition 


Recovery was only delayed by a mild right parotitis, 
and the pauent has remamed well since The hydrocele 
had disappeared by a week after operation 

Investigations — Section of the gland removed 
showed no abnormality Subsequent radiographs show 



Fig 128 — Barium meal at 4* hours The ileocaical junction 
is shown to the left of the fourth lumbar \ertebra 

the salient features of complete failure of rotation of the 
nudgut with a reversal of the posmon of the stomach, 
and also the typical picture of the tetralogy of Fallot 
{Ftgs 127-129) The haunoglobin was 130 per cent 
and the red cells 8,130,000 per c mm 

DISCUSSION 

The presence of multiple congemtal abnormahnes 
needs no comment As far as can be ascertained 
there is no previous report of a primary intus- 
susception occurring in a case of malposition of the 
midgut 

In infancy the ileocaecal angle is usually mobile, 
and It IS obvious that, to allow an intussusception to 
advance far, this mobihty must be very great or the 
mesentary of the terminal ileum must be extremely 
long Stretching of the mesentery can play httle 
part The degree of lack of fixation of the ascending 
colon IS not usually appreciated at operation as the 
bowel should not be withdrawn from the wound, 
except perhaps to inspect the intussusceptum, to 
confirm complete reduction, or possibly to deal with 
gangrenous bowel But even after only partial 
reduction it is often evident that the whole intus- 
susception could be lifted out of the wound, even 
though distended large bowel takes up its mesentery 
and tends to become less mobile 

A hypermobile ascending colon cannot, of course, 
be in any way the cause of an intussusception, but 
It IS suggested that it is a factor which allows it to 
occur The generally accepted theory that swelhng 
of the lymphatic tissue in the terminal ileum and 
ileocaecal region acts in the same way as a tumour 
projecting into the lumen of the bowel (Perrin and 
Lindsay, 1921) agrees with the usual finding of 
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enlarged ileocsecal lymphatic glands such as were 
present in this case, and noted by Atkinson and 
Wakeley (1938) Whether the original cause of 
the lymphauc enlargement is infecUve or dietetic 
IS so far undecided The ranty of primary 
intussuscepuon after the age of eighteen months 
suggests that some speccial factor acts m infancy 
and not m later hfe, when it is sail fairly common 
to find a mobile csecum and ascending colon 

A hypermobile ascending colon may be regarded 
as failure of compleUon of the third stage of rotauon 
of the midgutj and a case can be made out for 
suggesung 3iat primary intussuscepuon may be a 
comphcauon of this abnormahty In this parucular 
pauent a gross degree of mobihty of the bowel 
allowed an intussuscepuon to occur at an unusual age 


SUMMARY 

1 A case is described in which a primary intus- 
suscepuon was associated with non-rotauon of the 
midgut, congemtal hydrocele, and congemtal heart 
disease 

2 It IS suggested that failure of fixauon of the 
midgut in the third stage of rotauon may be a factor 
in allowing an intussuscepuon to occur 
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ACUTE MILIARY ACTINOMYCOSIS FOLLOWING PERFORATED 

GASTRIC ULCER 

By ANTHONY S TILL 

SURGICAL REGISTRAR, 


CASE REPORT 

E M 3 MALE, aged 26, a fishmonger, was admitted drunk 
to the Middlesex Hospital in the early hours of June 24, 
1934, with a perforated gastric ulcer 

Operation — General anaesthetic, perforauon sumred, 
stab dram into the pelvis, incision closed Uneventful 
convalescence 

Readmitted Oct i, complaimng of abdonunal pain 
and that his bowel had not acted for seven days There 
was tenderness m the lower abdomen and the right 
ihac fossa Rectal examinaUon revealed a large firm 
mass in the pouch of Douglas, bulging into the rectum 
Second Operation — ^The abdomen was reopened 
through a median subumbihcal incision and dense masses 
of adhesions were found which involved small bowel, 
rectum, and bladder, and obliterated the pouch of 
Douglas Such was the mdurauon of the mass felt 
in the rectum on examinauon and also when the abdomen 
was opened, that it was thought that an abdonunal swab 
had been left in at the ume of the first operauon No 
such foreign body was forthcoming 

Self-closing csecostomy was performed to relieve the 
intestinal obstruction 

The possibihty of actinomycosis was also considered 
at this second operation, when it was clearly demonstrated 
that no foreign body was present The paUent was 
forthtvith put on increasing doses of iodide of potassium 
and the mass in the pelvis graduallv decreased in size 
under this treatment Wassermann reacuon and 
Cassom test were both negative 

Two years later — Oct 5, 1936 — a mass appeared m 
the upper part of the abdomen, apparently in the neigh- 
bourhood of the liver 

Operation — The abdomen was opened over the 
mass and an abscess m the substance of the hver was 
evacuated The pus contained a small mycehum possess- 
ing the characters of the Streptotlirtx acttnomyces 
Potassium iodide was continued m doses of 70 gr three 
times a day Any attempt to increase the dosage was 
followed by symptoms of lodism 

The tentative diagnosis of actinomycosis at the 
second operation denved further support from the local 
amehoranon of the pelvic conthnon imder lodme therapy 
and was now fully confirmed by the discovery of the 
orgamsm in the hver pus 


MIDDLESEX HOSPITAL 

The mass m the hepauc area gradually disappeared, 
but the thickening in the pelvis was still palpable 
although of much smaller dimension" There was no 
difficulty in bowel evacuation and the ctecostomy had 
long since closed 

Following the evacuation of the actmomycouc abscess 
of his hver, the patient was able to resume his employment, 
performing a full day’s work He remained well for 
fifteen months, when he suddenly developed a cough 
A fortmght before his final admission to hospital he had a 
haemoptysis, and a week later began to experience some 
abdominal pain and nouced that his belly swelled His 
appeute disappeared and he lost weight rapidly in the 
last week or two before admission 

Re-admission (Feb 16, 1938) — ^Pulse-rate ranged 
above 120 Temperature remamed normal, but towards 
the end there was an evemng rise Rales were audible 
at the bases of both lungs 

Paracentesis of the abdomen led to the withdrawal of 
4 pints of yellowish fluid and had to be repeated before 
death The fluid contained a few epithehal cells, red 
blood-cells and an excess of polymorphonuclear white 
cells 

Sputum examination showed the presence of Strepto- 
thrtx acttnomyces in moderate amount No tubercle 
bacilh were found 

Blood-count — 

Hcemoglobin 65 per cent R B C 3,900,000 
WBC — 

Neutrophils, 86 per cent 
Lymphocytes, 8 per cent 
Monocytes, 6 per cent 

X-ray Examination of Chest — Diffuse mottling 
throughout both lungs, with thickemng of the diaphrag- 
mauc pleura (Fig 130) The root shadows were not 
increased in density, there was no pulmonary cavitaUon 
or calcificauon Appearances were consistent with the 
diagnosis of mycoUc disease of the lungs 

Despite the exhibition of potassium iodide and the 
intravenous injecuon of collosol lodme, the pauent’s 
condition rapidly deteriorated Hcematemesis reduced 
his strength further, the ankles became swollen, coma 
Supervened, and he succumbed on March 2, 1938, a 
fortmght after his adimssion to hospital and about a month 
from the commencement of the symptoms which ushered 
in the hurricane finale to his malady 
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Post-mortem Examination —Abstract from Bland- 
Sutton Institute Report, 42/38 

The body was that of an emaciated man with a fistula 
in the csccal region and a healed median laparotomy scar 



Fig 130 — Radiograph of the chest, showing diffuse mottling 
throughout both lungs due to the miliary spread of the dis- 
ease On radiological grounds it may be impossible to distin- 
guish this condition from miliary tuberculosis of the lungs 


A small quantity of fluid was found in each pleural cavity , 
there were adhesions over the diaphragmatic surface of 
each lung The pleural surfaces of both lungs were 
studded with small, firm deposits resembling the miliary 



Fig 13 1 — Section through the lung showing the small 
pale miliary abscesses scattered throughout its substance 


spread of tuberculosis On section of each lung, the 
whole cut surface was also dotted with multiple small 
firm nodules, which on pressure exuded yellow pus 
(Fif 131) 



Fig 132 — Section through the right lobe of the liter, 
showing actinomj cotic abscesses wth charactenstic loculated 
arrangement 



Fig 133 — Secuon through the spleen showing actino 
mycotic abscesses 
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CYSTIC DEGENERATION 

The abdomen contained 5 pmts of yeUowish fluid , 
the coils of small intesQne were quite free , there were 
four small yellow granular deposits in the w^ of the 
leiunum a few feet from its commencement The ileo- 
cecal region exhibited no pathological change, there 
was no longer any evidence of acunomycosis in the 
sigmoid region, which was curved sharply on itself and 
fixed by adhesions Although the transverse colon was 
free, there were dense adhesions imphcaUng stomach, 
spleen, and splemc flexure on the left, and binding 
stomach, hver, and hepatic flexure on the right side of 

the abdomen , , , , 

The hver was honeycombed with abscesses ana 
displayed the characterisuc naked-eye appearance of 
acunomycosis (JFtg 132) The streptothrix was obtained 
from these lesions The abscesses presented on the 
anterior surface of the right lobe and also on the superior 
surface, whence pus tracked upwards through the dia- 
phragm On the left side of the abdomen there were 
gross pensplemc adhesions encapsulaUng a small quan- 
uty of pus below the diaphragm 

The spleen (Fig i33) and kidneys also showed mihary 
lesions, from which the orgamsm was obtained 

The right suprarenal capsule showed a few small 
granular deposits in the cortex 

DISCUSSION 

The generahzed form of acunomycosis has been 
reported m the hterature in a number of instances, 
but IS s till sufficiently rare to warrant the pubhcaoon 
of another case This pauent was also remarkable 
in that the onset of the disease followed the perfora- 
uon of a gastric ulcer, and that he survived the drain- 
age of a hepauc abscess for fifteen months before the 
terminal hsematogenous spread of the disease 

In 1925 Sanford and Voelker reviewed 670 cases 
of acunomycosis in the Umted States, and of these 
there were only 13 cases of the generahzed disease 
In the same year Werthemann (1925) collected 10 
cases from the German hterature and added two of 
his own Further individual cases have been 
reported by Becker (1934) 2, Shapiro (1921) i, 
Kasper and Pinner (1930) i. Freed and Light 
(1932) I, Felhnger and Salzer (1932) i, Dixon 
(1939) I, Parker (1923) i, and others Biggart 
(1934) has also described a case of the generahzed 
disease due to the aerobic non-acid-fast strain 
classified by Topley and Wilson (1929) as Acttm- 
ntycosts gramims, m disuncuon from the anaerobic 
Acunomycosis bovis, which is the generally accepted 
pathogen in man Bates (1933) has collected post- 
mortem reports from the London Hospital of 6 cases 
of acunomycosis which succumbed as a result of 
hematogenous spread 

It IS said that the pathogenic anaerobic orgamsm 
may be resident in the mouth and around carious 
teeth, but, nevertheless, acunomycosis following 
perforauon of an ulcer is exceedingly rare, though 


IN MELANOMA OF LIP 

one might suppose that such a perforauon would 
provide a ready portal of entry to the peritoneum 
Possibly the high gastric acidity m these cases would 
destroy the streptothrix in most cases Three cases 
only of this comphcauon of perforation have been 
found in the hterature , two by Cope (1938), of which 
the present case is one, and one by Bates (1933) lu 
which an acunomycouc abscess developed in the 
left ihac fossa after perforauon of a duodenal ulcer 
This present case has been reported by Cope m 
his book on acunomycosis as a rare example of 
recovery after drainage of an acunomycoUc abscess 
of the hver, but the subsequent history of the 
pauent after thts book was pubhshed confirms 
Cope’s opimon that hepauc actinomycosis is almost 
invariably fatal 

A most uncommon exception has, however, 
been recorded by Chitty (1944) m which the 
pauent was ahve and well 15 years after operation 
on an acunomycouc mass in the hver which was 
as large as two fists and producing jaundice 

Death from acunomycosis may be due to desttuc- 
tion of vital sttuctures with or without gross second- 
ary infection, to hsematogenous spread, or to amyloid 
disease It seems probable, as pointed out by Bates 
and as shown by the eventual history of this case, 
that death from generahzed acunomycosis is possibly 
not so rare as it appears, but that owing to the chron- 
icity of the disease many patients may leave hospital 
before the fatal termination by mihary spread 

I wish to express my thanks to Surgeon Rear- 
Admiral G Gordon Taylor for permission to pubhsh 
this case, which was treated under his care in the 
Middlesex Hospital , and to Dr H Graham 
Hodgson for the radiograph of the patient’s chest 
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A CONGENITAL MELANOMA OF LIP WITH CYSTIC DEGENERATION 

By HOWARD REED 

MEDICAL. OFFICER, TANGANYIKA 

CASE REPORT upper hp which grew slowly until about one year 

ago, when it began to increase m size more rapidly 

An African boy about ten years of age was brought to The httie fellow was exceedingly conscious of his 
me m October, 1944, when I ivas stauoned at Mnanza pecuhar appearance and was very sensitive about his mck- 
His father told me that he was born with a large swelling name of ‘ tembo ’, the Kiswahih word for elephant 
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His appearance can be judged from the snapshots I 
took before operation (Fig 134, A, B) His nose merged 
into the upper surface of a swelling the size of a 
large grape-fruit, which replaced his upper lip This 
swelhng overhung his mouth, lower lip, and chin, and 
rendered his speech indistinct When he was eating he 
liked to creep into a corner so that he could not be seen 
lifting the lump in order to slip the food into his mouth 
The upper incisors, instead of forming an arc with the 
other teeth, were curved inwards, thus testifying to 
the pressure that was present during the growth of the 
second dentition 

Operation — Intravenous cyclonal was given by my 
Indian Assistant, Dr P V Gokhalc, and the lump was 


open, 1 received a squirt of Indian-ink-like fluid I 
sent the specimen to Dr F W Vint, of the Medical 
Research Laboratory, Nairobi, who very kmdly examined 
It and reported as follows — 

“ The tumour is undoubtedly a melanoma Micro- 
scopically there is no evidence of true cyst formation, 
but there is cystic degeneration The pigment is so 
dense that it is impossible to sec the details of the cells 
involved and it has diffused into the surroundmg fibrous 
tissue It IS impossible to form any opinion of the degree 
of malignancy, and cystic dcgencrauon is not uncommon 
in these tumours in the African ” 

Full details were taken of the boy’s village, headman, 
and chief, and the boy’s father, on receiving reprints of 



removed It was found to be melanomatous and it 
spread down to both the nasal septum and the maxilla, 
but did not mvolve either When the whole of the lump 
had been excised the gap was filled in by excising wedges 
of tissue on each side of the nose and cutting through the 
cheek at the angles of the mouth and then approximaung 
the two resulting flaps to form the upper hp 

Progress — The boy was fed on native porridge for 
the first few days after the operation and the mouth and 
the buccal aspect of the wound were irrigated with a 
gentle stream of potassium permanganate lotion to remove 
food debris The wound healed quite readily and the 
photograph shown in Fig 134, C was taken three weeks 
after operation 

The Specimen — I had been surprised at operation to 
find that the tumour was a melanoma and was still more 
surprised after operation, when, on cutting the lump 


the photographs, promised most faithfully that he would 
brmg the boy for inspection after six months When, 
however, in June, 1945, Dr A G Farr, the Medical 
Officer then in Mwanza, attempted to get in touch with 
the boy, the chief reported that he and his father had been 
away from the village for some months and no one knew 
of their whereabouts I regret that I am therefore 
unable to say with certainty that there has been no recur- 
rence, but in view of the congemtal nature of the tumour 
and the fact that a year has now passed and the boy has 
not returned to hospital for further treatment, as he most 
certainly would have done had the growth recurred, I 
think It may be assumed that the tumour was probably 
a bemgn melanoma The more rapid increase in size 
during the few months before I saw him was probably 
due to cystic degeneration 


ACUTE DIAPHRAGMATIC HERNIA ASSOCIATED WITH 
INTESTINAL OBSTRUCTION 


By I M 

HON SURGEON, HASLEMERB 

In the very extensive literature on the subject of 
diaphragmatic herma much attention has been paid 
to the chrome types of herma, particularly to those 
of the para-oesophageal type, and it would seem that 
the condition is by no means rare Harrington 
(1939) reports a personal experience of 210 cases and 
describes the aetiology, symptomatology, and X-ray 
iagnosis He describes also the comphcations met 
with such as htemorrhage and peptic ulceration 


ORR 

AND DISTRICT HOSPITAL 

There are numerous reports m the hterature of 
diaphragmatic herma of traumatic origin and the 
experience of the war wiU add greatly to the number 
Cameron (1939) describes a case occurring thirty- 
two years after an old injury, and Swiney (1942) 
a case of acute hermation of the stomach through the 
diaphragm immediately following a stab woimd of 
the chest Laws (1944) reports a traumatic rupture 
through the right side of the diaphragm, which is 
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iinusual, and Harper (1942) reports a case of left- 
sided traumauc rupture where the mediastinal pleura 
was completely torn and both sides of the chest 
were thus opened, recovery followed operation 

There are only a few references to strangulation 
of the herniated viscera Deaner fi943) reports a 
case where the stomach and omentum had hermated 
through a para- oesophageal hiatus and had become 
strangulated There was an associated hemo- 
thorax 

The most comprehensive classification of the 
various types of diaphragmatic herma is given by 
DunhiU (1939) He divides the cases into — 
a Hermation due to a congemtally short ceso- 
phagus 

^ I (Esophageal hiatus herma 
^ c Herma through a developmental commumca- 
tion between the abdominal and pleural cavmes 
d Herma through the foramen of Morgagm 
e Herma through the musculature of the dia- 
phragm, possibly due to sneezmg or coughing 

The influence of mcreased intra-abdominal 
pressure has been stressed by Ude and Rigler (1929), 
who noticed that diaphragmatic herma was more 
common among women, especially those who had 
bom children or suffered from ascitis or a large 
mtra-abdominal tumour or cyst 

Rigler and Eneboe (1935) examined a senes of 195 
pregnant women and found that 18 i per cent had 
some degree of hermaoon through the diaphragm 
The case about to be recorded is of mterest m 
that It appears to have been precipitated by mcreased 
pressure due to acute mtestinal obstruction , a 
congemtal defect being present 

CASE REPORT 

On Ian 17, 1938, a young woman aged 19, was 
admitted to the Haslemere and District Hospital with all 
the signs and symptoms of peritomtis At operauon a 
perforated appendix was found with free pus in the 
pentoneal cavity The appendix was removed and the 
abdomen dramed The pauent recovered and kept well 
till Jan 27, 1944, when she was readmitted with an attack 
of acute abdominal pam and vomiung The abdomen 
was shghtly distended, but the scar of the old drainage 
tube in the left ihac fossa was markedly retraaed The 
abdomen was opened through a left paramedian incision 
and an adhesion causing obstruCTion was divided The 
patient made a good recovery and remained well till 
Feb 21, 1945, though she complamed occasionally of 
a feehng of discomfort round the left lower ribs 

On Feb 21, she was awakened by severe abdominal 
pain, most marked on the left side The pain raiated 
round the left lower ribs and was referred to the left 
shoulder tip The abdomen was not distended, but was 
shghtly tender on the left side There was nausea but 
no vormtmg 

On Examination — The left chest was tympamuc on 
percussion and gurghng sounds were heard in this region 
but no breath sounds There was marked dyspnoea 
and the trachea was pushed to the right The pulse 
was 84, and the respirauons 24, temperature normal 
X-ray exammation of the abdomen showed dilated 
coils of small mtesune in the left hypochondrium 
Radiography of the chest {Ftg 135) revealed a pneumo- 
thorax on the 'eft side tvith complete collapse of the 
lung, and fluid levels at the base The outhne of the 
left dome of the diaphragm w'as blurred 

Later the same da>, as nausea became worse, a 
Ryle’s tube was passed into the stomach and 40 oz of 
fluid were aspirated A second radiograph of the chest 
VOL xxxtv — NO 133 


was made with the tube in situ, and it was seen to enter 
the pleural cavity A diagnosis of acute diaphragmatic 
hernia was made and the paUent prepared for operation 
Operation — Paravertebral block anassthesia supple- 
mented by positive pressure gas and oxygen was employed 
The left 8th rib was resected, the pleural cavity opened, 
and the ribs widely spread The left pleural cavity was 
completed filled with the grossly distended stomach and 



Fig 135 — Condition of lung on first adnussion Left lung 
completely collapsed Pneumothorax would be diagnosed 
but for the presence of the Ryle s tube in the thoracic cavity 
The mediastinum is displaced to the nght 

transverse colon Air was evacuated from the stomach, 
and the deflated viscus and colon were then, not without 
difficulty, returned to the abdomen 

The opemng m the diaphragm was 2J:in long and 
li in wide, and was situated in the left dome between the 
attachments of the costal and vertebral portions There 
was no peritoneal sac 

The edges of the diaphragm were approximated with 
chromic catgut interrupted sutures reimorced with a 
floss silk ninmng suture The left phremc nerve was 
found and crushed, causing an immediate paralysis of 
the left dome of the diaphragm 

The chest wound was closed in layers, a small water- 
sealed dram havmg been placed m the 9th interspace in 
the paravertebral gutter 

Post-operative recovery was uneventful so far as the 
lung was concerned It expanded rapidly, the pleural 
air bemg expelled through the water-sealed tube 

The day foUowmg the pleural operation, however, the 
abdomen was seen to be distended, vomiting was present 
Md the picture was one of high intestinal obstruction 
In view of the lung operation, however, efforts were 
persisted m to mamtam the patient’s condition by 
gastnc aspiration combined with mtravenous therapy 
Second Operation — On Feb 26, that is three days 
after the pleural operauon, an operauon for the relief 
of the intesunal obstruction became imperam e and 
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through a left paramedian incision the abdomen was 
explored The gut was adherent, some coils being 
collapsed and some congested and distended During 
the process of freeing adhesions and attempung to relieve 
the obstruction a sudden leak of faical matter appeared 
This was aspirated and the leak closed with interrupted 
sutures Further attempts to free adhesions were 
abandoned and an entcro-anastomosis performed between 
the bowel above and the bowel below the obstruction 
Sulphanilamide powder was dusted into the abdominal 



Fig 136 — During convalescence from first and second 
operations shouldcr-iip pam suggests a recurrence of the hernia 
and barium meal shows a portion of the fundus of the stomach 
herniated through the diaphragm 

cavitv and the abdomen closed with a dram to the site 
of the repaired leak 

The drainage was free from the outset and later a 
fecal fistula developed The general condition rapidly 
improved, and by the fifth day the bowels acted naturally 
The fistula was troublesome, however , it healed and 
broke down on several occasions 

A month later a radiograph of the chest showed the 
lung completely re-expanded The left dome of the 
diaphragm was still high During convalescence the 
pauent repeatedly complained of pain around the left 
ribs and somenmes of left shoulder-up pam She 
stated that this was the type of pam she had had for 
several years and that it had become more severe )ust 
before her admission 

Suspecting a recurrence of her hernia, a barium meal 
was given on April 4, and a small poruon of the fundus 
of the stomach was seen to be herniated through the left 
dome of the diaphragm 

There was no evidence of intestinal obstruction 
As the patient was averse to further operative interference 
and suffered very little inconvenience, she was discharged 
from hospital and, apart from occasional leakages from 
the faecal fistula, lived a normal hfe for three months As 
ume went on, however, the shoulder-tip pam became worse 
and she had to sleep m Fowler’s position to obtain rehef 
Third Operation — On July 3, the patient was re- 
admitted to hospital for closure of the fistula The 
operation was imeventful, except that the patient strained 
and coughed badly under the anastheuc 


The following day the shoulder-tip pain was severe, 
but the respiration was not embarrassed There was 
nausea and a feeling of fullness in the stomach relieved 
by belching The following morning the patient was in 
great distress The pam was now m the left side of the 
thorax, the pulse-rate was 96 and of poor quality The 
face was pale and the nausea and retching severe As the 
day progressed the condiuon deteriorated The apex 
beat became impalpable and the trachea was displaced to 
the right 



Fig 1 37 — Condiiion on second occasion of acute hemiatior 
The mediastinum is displaced to the right The fundus of the 
stomach extends to the 7th rib and there is a fluid level in the 
stomach Later the same da> the stoamch and colon came to 
occupy the whole of the left side of the thorax 

Radiography of the chest (Fig 137) showed marked 
mediastinal shift to the right The fundus of the 
stomach was seen above the diaphragm with a well- 
marked fluid level The left lung appeared to be com- 
pressed, but not collapsed Attempts to pass a stomach 
tube into the stomach failed 

Fourth Operation — Operation for reducuon of the 
hernia became imperauve Paravertebral block and 
positive-pressure gas and oxygen anaisthesia was again 
employed and the pleura opened through the old scar 
The pleural sac was completely filled with stomach, 
colon, and omentum The stomach was greatly dis- 
tended with dark brown fluid which had to be evacuated 
with a sucker and cannula before any attempt at reduction 
could be made As soon as the stomach collapsed the 
rent was inspected It was at the same site as the former 
hernia, but was smaller in size There was no peritoneal 
sac, but the edges of the hernia were covered with a 
serous membrane The viscera were returned to the 
abdomen not without difficulty and the edges of the rent 
overlapped with mattress sutures Floss silk was then 
employed to interlace the scar area completely 

The left lung was completely collapsed, but at one 
point It was adherent to the old scar The adhesion was 
divided A water-seal dram was introduced through a 
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stab puncture in the 9th interspace and the thoracic 
wound sutured Considerable quanDties of air were 
bubbled through the water-seal and aspiration of the 
chest was carried out to promote re-expansion of the lung 
The following day the pauent was much better, though 
she had a shght cough and hffimoptosis 

On July 7 X-ray examination showed that in spite of 
aspiration the mediastinum was still displaced to the 
right and there was complete pneumothorax The 
patient’s general condiuon improved daily and aspiration 
of air was persevered with 

On July 18, X-ray examination showed less displace- 
ment and some re-expansion of the lung A fluid level 
was seen at the base 

On July 26, X-ray examinauon showed the medias- 
tinum restored to its normal posmon, but the lung had 
not expanded completely and two fluid levels could be 
discerned, apparently due to a plastic pleurisy Barium 
given in the supme position showed the fundus of the 
stomach in its normal position below the diaphragm and 
no tendency to hermation 

The patient steadily improved and the temperature, 
which had been raised during the first fifteen days, 
returned to normal On Jan 9, the patient was well and 
free from pam and attended the out-patient department for 
breathmg exercises to mobilize the left side of the chest 
Radiography showed lung fully expanded and 
complete absence of fluid level 

DISCUSSION 

This case is of especial interest, showing as it 
does the part increased intra-abdominal pressure 
may play m inducing diaphragmatic herma It 
seems most probable in this case that there was a 
congemtal weakness of the diaphragm and possibly 
a small herma of many years’ standing This is the 
more hkely as the patient admits that left shoulder- 
tip pain and pain around the lower left ribs were 
often experienced in the years between her original 
appendix operation and the onset of acute obstruction 
FoUowmg the first pleural operauon, the early 
recurrence of a small herma of the fiindus of the 
stomach might have been due to faulty techmque 
m the sumnng of the diaphragm, but no doubt 
the increasing distension of the intestines due to 
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obstruction put an unusual stram on the recently 
sutured diaphragmatic herma before the processes 
of repair had had time to develop Furthermore, 
during the operation for closure of the fsecal fistula 
the straimng under the anaestheuc was sufficient 
to precipitate a complete prolapse of the viscera 

In discussing the operative procedure, it may be 
argued that an operauon to relieve obstruction 
should have been undertaken before attempting to 
deal with the herma, but it must be remembered 
that the s3Tnptoms of the pleural condition com- 
pletely overshadowed the abdominal lesion 

Further, it might be argued that when a small 
portion of the fundus of the stomach was seen to 
have hermated after the first pleural operation it 
ought to have been repaired forthwith No doubt 
it should, but as a small hermation is a common 
condition causing httle inconvemence it seemed 
reasonable to assume that this small hermation 
would give no further trouble 

SUMMARY 

1 The incidence and classification of diaphrag- 
matic herma is discussed 

2 Reference is made to the part increased intra- 
abdominal pressure plays in precipitating herma 

3 A case of acute hermation associated with 
acute intestinal obstruction is described and the 
operative procedure and comphcations outhned 
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CONGENITAL FUSION OF LUNATE AND TRIQUETRUM 


By J F CURR 

TEMPORARY ASSISTANT SURGEON, ROYAL INFIRMARY, EDINBURGH, AND LEITH HOSPITAL 


Two examples of this congemtal abnonnahty were 
seen by me m the Royal Infirmary, Edinburgh, in 
1944 The first patient, a woman aged 63, attended 
on account of a needle which had become embedded 
in the left hand and which was subsequently re- 
moved {Fig 138) The second patient, a man aged 
35, had received a shght injury to the right ivnst 
no fracture being present {Fig 139) In both cases 
X-ray examination showed, on one side only, a 
complete fusion of the lunate and triquetrum, which 
was obviously a congemtal abnormality and was not 
due to any acquired cause At no time had there 
been any reason to suspect that the wrists were 
anjuhmg but normal, and the discovery of the 
abnormahty was purely accidental 

Tins condition of congemtal fusion of the lunate 
and triquetrum is imdoubtedlv very rare and is of 


httle real importance as it does not interfere with the 
external appearance or function of the wnst 
McGoey (1943) was unable to find a previous refer- 
ence to the anomaly when he reported a umque case 
of a fracture of the triquetral part of the fused bone 
along With a dislocation of the carpus , an excellent 
result was obtained after reduction of the dislocation 
White (1944) recorded the anomaly of fusion of the 
capimte and hamate, the X-ray appearances being 
similar to the present cases 

I am indebted to Dr R McWhirter for the 
radiological examinations 
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A CASE OF CHRONIC BILATERAL SUBPHRENIC ABSCESSES 

By Surgeon Lieutenant H H BENTALL, R N V R 


This case shows an unusual and perhaps unique 
comphcation of acute appendicitis — the development 
of chronic bilateral subphrenic abscesses with exten- 
sion of that on the left into the pleural cavity 

CASE REPORT 

April 6, 1944 While serving overseas, an able 
seaman, aged 32, was admitted to hospital with acute 
appendicitis of two days’ duration At immediate 
operanon a moderate amount of purulent exudate was 
found in the right paracolic gutter and a ruptured gan- 
grenous appendix was removed The post-operative 
course was stormy He was nursed in Fowler’s position 
for the whole of this time After one month symptoms 
of left-sided pleurisy developed, with radiological evidence 
of a small basal effusion A radiograph two weeks later 
was said to show “ some residual reaction at the left base ” 
On discharge early in June his temperature had been 
normal for two weeks and he had no specific complaints 

After a period of convalescence he served at sea 
until — 

Oa 28 He fell down a ladder in heavy weather 
There was no severe injury, but next day he complained 
of pain in the left side of the chest on deep breathing 
and began to have a dry cough 

Two days later he was admitted to hospital, obviously 
ill, with a swinging temperature up to 103° F , and raised 
pulse and respiration rates There was tenderness over 
the lower ribs both in front and behind and evidence of 
left-sided pleurisy with effusion No physical signs were 
noted in the abdomen and the appendix scar was said 
be be sound Radiography showed a basal effusion up 
to the level of the neck of the fifth nb There was no 
evidence of fractured ribs The white-cell count was 
18,000 Aspirauon revealed “ a heavily blood-stamed 
fluid, flecked with pus and of foul odour ” The Gram 
film showed “ pneumococci and short-chain strepto- 
cocci ” The result of culture was not stated The 


condition was thought to be one of infected traumatic 
hxmothorax 

Aspiration was carried out frequently in the succeed 
mg three weeks, during which time the fever and leuco- 
c3n:osis continued 

Nov 21 The resultant empyema was drained bj 
rib resection The patient’s condition slowly improted 
and the cavity became steadily smaller 

March 14, 1945 He next complained of discomfort 
in the right iliac fossa After three days a tender mass 
became palpable deep to the healed (McBumey) scar of 
the appendiccctomy This discharged spontaneously 
thick pus devoid of organisms and sterile on culture 
May 5 He was transferred to a Royal Naval 
Auxiliary Hospital, where he came under the care of the 
writer He was an ill patient, thin and pale There was 
no pyrexia 

A small sinus was discharging thick creamy pus at 
the site of nb resection There was a small broncho- 
pleural fistula The sinus opening in the appendicectomy 
scar was also discharging thick pus 

A pleurogram {Fig 140) showed a small residual 
empyema cavity with a bronchopleural fistula 

The case was considered to be one of right-sided 
subphrenic abscess and left-sided empyema due to 
infected traumatic haimothorax 

Treatment and Subsequent Course — 

May 8 Redramage of Chrome Empyema The cavity 
was explored but no ramifications were found after careful 
searching All regenerated nb was resected and a large- 
bore rubber tube inserted Vigorous breathing exercises 
were commenced 

June 3 Lipiodol examination of the abdominal sinus 
revealed a tortuous intraperitoneal track leading from the 
right iliac fossa to a large cavity in the right posterior 
superior subphrenic space {Fig 141) 

June 5 Drainage of Right Subphrenic Abscess The 
abscess was approached extra-serously through the bed 
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of the twelfth nb at the level of the first lumbar spine 
(Ochsner and Graves, 1933) ^ cavity was enter^ and 

found to contam 10 oz of evil-smelhng pus 
explorauon revealed a unilocular cavity about the size 
of an orange A large rubber tube was inserted around 


the empyema sinus commumcated with the left posterior 
subphremc space, and that the elevation of the diapl^agm, 
present to a lesser degree previously, was, m fatt, due to 
a left subphremc abscess and not to retraction following 
the healmg of the empyema 



Fig 140 — Antenor-postenor and left lateral pleurograms showing small residual empyema cavity with a 
broncho-pleural fistula A, Shm marker at sinus , B, Extent of empyema cavity 





Fig 141 — Postero-antenor and right lateral radiographs showmg track from abdominal sinus to right subphremc 
space A, Marker on skin smus , B, Lipiodol in right suphremc space , C, Abscess casity D, Opemng of smus on to slan 



which the wound was closed Two days later discharge 
from the abdominal sinus ceased and has not smce 
recurred Progress was rapid and the patient soon 
became ambulant 

Aug 23 The empyema wound, which had been healed 
for a month, began to discharge and tenderness was 
present over the left twelfth nb A further hpiodol 
examination was performed (Fig 142) This showed that 


Aug 27 Drainage of Left Subphremc Abscess The 
outer half of the eleventh nb was resected The adherent 
visceral and parietal pleurx were separated from one 
another over the dome of the diaphragm until the abscess 
was palpable The cavity was opened, its wall bemg 
at least t m thick Digital exploration agam revealed 
a umlocular cavity about the size of an orange A large 
rubber tube w'as inserted and brought out through a 
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Primary healing ensued The chest wall smuQ fmm 
doseT^^*^'”^ discharge immediately and soon 

Investigations —From the onset of 
the acute empyema m Octobers 1944, until after drainnrp 

of the right-sided subphrenic abscess in Tune lo^s 

vvas a leucocytosis of 18,000 or more The VoKunt 

17 <hys after tlus operation was as follows 

Red cells, 4,000,000 
Hxmoglobm, 80 per cent 
Colour index, i 0 
White cells, 8400 

Polymorphonuclears, 64 per cent 
Lymphocytes, 30 per cent 
Large monocytes, 4 per cent 


DISCUSSION 

m a review of 3583 cases of 
subptac deebb, three broad wS 

I Those of sudden onset (14 per cent! shnwint, 

■nSr ” 

and" eX^s'^Ko 

inc^slmle onset (16 per cent), sho«- 

commencma’ aftir symptoms such as malaise 

^ ^ "'ceks or months It is 

into this group that the present case falls 

Ncu?o*f aeuology of left-sided abscess 

JNcuhof and Schlossmann (1942) hate shosvn in an 



Fig t4z --Postero anterior and left lateral pleuroErar 
between left empyema sinus and left subphremc ^ac 


sboinng ejer ation of left dinphraer 
•«, 1 -ipiodol m empscmi sinus , E 


nnd evidence of communication 
Liptodol in subphrcnic space 


^5453 just before drainage of the left-sided 
subphrenic abscess, the blood-picture was unchanaed 

aspirauon of the empyema 
me stained film showed pneumococci and short-chain 
streptococci There is unfortunately no record of the 
result of culture at this time Subsequent examinations 
ot pus gave ttegative results as tabulated below 


Source 

Film for 
Tubercle 
Bacilli 

Film for 
Actinomyces 

Aerobic and 
Anaerobic 
Culture 

Abdominal 

sinus 

1 13 times 

10 times j 

1 7 times 

Empyema 

1 5 times 

1 5 times 

5 times 


A secuon of pleura taken at the ume of redramaee 
of the empyema showed no evidence of tuberculosis, and 
inoculauon of a guinea-pig with pus from the abdominal 
sinus was negauve 

End-res^t Obliteration of all the abscess cavities 
following adequate drainage was rapid The nauent’s 
general condmon steadily improved and he was finaUv 
discharged from hospital in December, 1945, entirelv 
free from symptoms rruiciy 


analysis of 33 cases that the source of mfecuon is 
usually local rather than remote, as on the right side 
^ report 2 cases resulting from appendicectomy 
and pelvic suppuration, which they ascribe to lym- 
phatic rather than to direct intraperitoneal or retro- 
peritoneal spread, and a further 2 cases resultmg 
irom pelvic suppuraaon by way of a retroperitoneal 
track over the sacral promontory along the psoas 
muscle They conclude that there are no pre- 
existing specific pathways of infection to the left 
space, and that suppuration beneath 
the left diaphragm is contingent upon direct extension 
from regional areas in most cases 

The association of empyema with subphrenic 
abscess is well known It is, however, relatively more 
common on the right side owing to the fixity of the 
liver On the left side, by contrast, the freely mobile 
stomach and spleen offer less resistance Elevation 
° ait inconstant accompaniment of 

subphrenic suppuration, is for the same reason more 
hkely to occur on the right 

In this case, however, the left diaphragm was 
markedly domed and the right showed no elevation 
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At all times both sides of the diaphragm moved well 
in a normal direction on screemng 



Fig 143 — Left lateral radiograph following banum meal, 
showing rdation of abscess to stomach and colon A Elevated 
left iaphragm , B, Gas m stomach , C, Gas m colon , 

D, Abscess 

In this case the nght-sided abscess was probably 
caused by the mtrapentoneal spread of infection along 
thenghtparacohcgutter,alongwhich routCjm reverse. 
It later ischarged If this assumption is correct. 


It seems hkely that the left-sided abscess was also 
due to direct mtrapentoneal infection, in this instance 
by way of Monson’s pouch to the lesser sac The 
close relation of the abscess to the lesser sac was 
confirmed by the relative positions of the stomach, 
abscess, and transverse colon, as seen m the left 
lateral film following a banum swallow (Fig 143) 

It is mterestmg that apart from a ‘ stormy 
convalescence ’, the only specific symptoms referable 
to the subphremc region were those of a left basal 
pleunsy at one month Shoulder pam was con- 
standy absent Extension of the left-sided abscess 
into the pleural cavity appeared to be precipitated 
by a faU, although this might have occurred spon- 
taneously in the course of time 

SUMMARY 

A case is described of acute appendicitis followed 
by chrome bilateral subphremc abscesses and left- 
sided empyema thoracis The diagnostic and 
operative measures employed are detailed and the 
aeuological factors concerned are bnefly discussed 

I wish to thank the Medical Director-General 
of the Royal Navy and Surgeon Rear-Admiral 
C H M Gimlette for permission to pubhsh this 
account, and Surgeon Captain J Hamilton, R N , 
for his help and encouragement 
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REVIEWS AND NOTICES OF BOOKS 


L’Urographie Intra-vemeuse (U I V ) By Bernard 
Fey and Pierre Truchot 9 j x 6| in Pp 213 + 
vin, with 242 illusuations 1944 Pans Masson 
et Cie 320 fir 

When the new diagnostic method of intravenous uro- 
graphy was first described by Von Lichtenberg and 
Swick in 1929, its advantages were so patent that it soon 
became widely adopted Its apphcation on a large scale 
has, however, been somewhat shpshod both in radio- 
logical techmque and m the mterpretation of the urograms, 
and there is no doubt that its full possibihues have not 
yet been exploited The present work is a critical 
evaluation of the method based on and illustrated by 
numerous cases, and whilst it forms a useful atlas of 
intravenous urography, it is firom the accompanymg 
text that both the clmician and the radiologist will derive 
the most benefit ' 

Professor Fey, origmally an opponent of compression 
for artificially mcreasmg the radiological shadow, now 
comes forward as one of its most ardent advocates He 
uses the delayed compression techmque of Colliez, m 
which compression is apphed after the first film of secre- 
oon has been taken and is mamtamed for 10 to 15 mmutes 
Another film is then taken immediately after decom- 
pression Recogmzmg the errors which may be intro- 
duced b> compression, he is convmced that they are 


avoided by the film after release and he claims that the 
lower ureters are best demonstrated by this techmque, 
a claim which is amply supported by the illustrations 

The authors are of the opmion that some films are 
radiologically valueless owing to faulty techmque, whilst 
m some the urinary concentration is msufificient to give a 
shadow In the latter group the fault is often due to lack 
of co-operation between the urologist and the radiologist, 
and to overburdemng the X-ray department with three 
or four cases to be completed m two hours, apart from 
other examinations If the mvestigation is to yield the 
fullest information it makes great demands on the time 
of both the chmcian and the radiologist, who must be 
prepared to modify the times of the films accordmg to 
the circumstances of the mdividual case Given such 
collaborauon the cases where one must have recourse to 
pyelography are few 

The results illustrated justify the care demanded and 
make one feel that we have not as a whole m tius country 
made the best use of mtravenous urography An 
Enghsh translation of this work would fill a great gap 

Pubhshed m France m 1944, book is well produced 
and on paper of excellent quahty It lacks a bibhography, 
index might well be extended , it iS worthy of 
somethmg stronger than a paper cover, but its perusal 
IS well worth the two hours taken m cuttmg the pages 
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Hospital Care of the Surgical Patient By George 
CrilEj jun j M D 5 Surgeon, Cleveland Cbnic, and 
Frankiin L Shively, jun , M D , Assistant Surgeon, 
Cleveland Chruc With a Foreword by Evarts A 
Graham Second edition x 5I in Pp 288 
and 18, with 25 illustrations 1946 Spnngfield, 111 
C C Thomas (London Bailhcrc, Tindall 6^ Cox ) 
14s net 

The fact that a second and enlarged edition of this hook 
has been required within three years of its first appearance 
testifies to its usefulness A book like this is of value 
not only for the instruction of House Officers but also 
because it records for the benefit of the world at large 
what IS the practice of the Cleveland Clinic at the present 
time Fashions change in surgical care as in cver3rthing 
else, and revisions will be needed as the years go by we 
may therefore look fonvard to many more editions m 
future 

It IS one thing to lay down certain rules and orders 
with tlie object of standardizing hospital procedure, but 
here we have set out the physiological and biochemical 
prmciples upon which the authors have based their 
practice The book covers a wide field in * general ’ 
surgery, but it may be that m future editions details of 
the management of thoracic and cerebral cases before and 
after operation can be included The true ‘ specialties ’ 
should perhaps still be excluded for fear of making the 
book too bulky and throwing it out of balance Even 
now the arrangement of Section II on Surgical Complica- 
tions seems to be rather haphazard Most of the descrip- 
tions of the technique of treatment are clear and adequate, 
but It seems doubtful if the gastric suction apparatus, as 
illustrated, would work 

There is a useful appendix indicatmg how the lessons 
learnt during the war about the treatment of wounds can 
be applied to the problems of civilian surgery 


A Manual of Surgical Anatomy Prepared under the 
auspices of the Committee on Surgery of the Division 
of Medical Sciences of the National Research Council, 
by Tom Jones, Professor of Medical and Dental 
lUustrauon and Head of Department of Illustration 
Studios, University of Ilhnois Medical School, and 
W C Shepard, Art Editor, W B Saunders Co io| 
X 8 in Pp 195 + XVI, with 267 illustrations, 153 m 
colour 1945 London and Philadelphia W B 
Saunders Co Ltd 25s net Pocket edition also 
available 

This is an atlas rather than a manual in the accepted 
sense of the term It has been produced primarily to 
help war surgeons, but it will undoubtedly find a useful 
place amongst others The illustrations are line draw- 
ings with shadmg , colour is used only when necessary 
for clarification and is never blatant The pictures are 
very good, and their labelling is excellent Standard 
Enghsh terminology is used, but the equivalent B N A 
terms are given in the comprehensive explanatory index 
We can strongly recommend this as an atlas of surgical 
anatomy, and its price at the present time is most reason- 
able 


Prrncrples and Practice of Surgery By W Wayne 
Babcock, M D , Emeritus Professor of Surgery, 
Temple Umversity , Acting Consultant, Philadelphia 
General Hospital With the collaboration of 37 
Members of the Faculty of Temple University 
10^ X 6^ in Pp 1331, with 1141 dlustratihns 
1946 London Henry Kimpton 60s net 
This is a large, comprehensive volume of some thirteen 
hundred pages, covering the whole realm of surgery 
The author has wisely recognized the weakness of single 
authorship and has made use of thirty-seven collaborators 
drawn from the special departments of the Temple 


Umversity There is surprisingly little overlapping of 
chapters and this is probably due to the able editorship 
of Professor Babcock, who is known the world over for 
his well-known Textbook of Surgery 

The illustrauons, which number 1141, are excellent 
and for the most part are original and stimulating There 
has been, m the past, too great a tendency for authors 
to make use of dared pictures and drawmgs and to 
borrow blocks from other text-books It is refreshing, 
therefore, to find such wealth of new, original illustrations 
in this volume 

During the second World War surgical treatment 
received a very definite sumulus, and trial of new methods 
on a large scale was available The outcome of this can 
be seen in the remarkable results obtained from penicillin 
m syphilis, gonorrhoea, and streptococcal and staphylo- 
coccal infections These new methods of treatment are 
well described in this book 

The lay-out of the contents of this volume is rather 
novel Part i deals with general surgery and is very 
well presented Part 2 is devoted to surgical technique, 
which includes infection and disinfection, surgical thera- 
peutics, bandaging, anarschesia, pre- and posf-opetative 
treatment, plastic surgery, ligauons, and amputauons 
Fart 3 is concerned with the surgery of the systems, and 
Part 4 deals with regional surgery 

A most useful appendix is given at the end of the book , 
this gives a very full account of normal blood, its volume, 
viscosity, hxmoent, cells, and chemical constituents 
This ready reference to facts and figures will be welcome 
to all surgeons who cannot carry these detailed facts m 
their heads 

A very comprehensive bibliography completes this 
useful and practical volume 

Professor Babcock is to be congratulated on his 
latest book, it is a real credit to himself and his co- 
workers at Temple University 


Injuries and Diseases of the CEsophagus Being the 
George Hahburton Hume Memorial Lectures By 
G Grey Turner, Professor of Surgery in the Umver- 
sity of London at the British Post Graduate Medical 
School 8i y 5I in Pp 100 + vni, with 19 illus- 
trations and 8 plates 1946 London Cassell & Co 
Ltd 15s net 

These are two lectures delivered in 1943 by Professor 
Grey Turner, in which he pays tribute to the memory 
of his teacher, George Hahburton Hume, a surgeon to 
the Royal Infirmary, Newcastle, who died twenty years 
previously 

In these two lectures Grey Turner tells much of his 
personal experiences in the surgery of the (esophagus, a 
branch of surgery which had fascinated him for many 
years and compeUed him to think and study He tells 
the story of successes and failures in a very human and 
anecdotal manner, which is reminiscent of those climcal 
demonstrations for which the Professor is a past master 


Diseases of the Breast By Charles F Geschickter, 
M A , M D , Commander, Medical Corps, U S N R , 
With a Special Section on Treatment in collaboraoon 
with Murray M Copeland, AB, MD, FACS, 
Instructor in Surgery, Johns Hopkins Medical School , 
etc Second edition 9 x 6 in Pp 826 + xsvi, 
with 593 illustrations and 3 coloured plates 194 ^ 
Philadelphia and London J B Lippincott Co 
72s net 

The second edition, of this well-known book has been 
thoroughly brought up to date in the light of recent 
advances in mammary conditions The use of peniciiun 
in the treatment of acute and chronic mastitis is well 
set out, and the treatment of chrome cystic mastitis 
by endocrine therapy is given its proper place 
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The book is a useful and clear guide, covering every 
conceivable aspect of diseases of the breast The illus- 
trations are numerous and for the most part are good, 
but It is a pity that certam drawmgs have been mcluded 
which are supposed to demonstrate cbmcal characteristics, 
and m that they fail miserably 

The statisucal tables are \ery mteresting and should 
prove of value to surgeons who wish to compare the 
results of treatment with other hospitals both in England 
and America 


The Traumauc Deformities and Disabibties of the 
Upper Extremity By Arthur Steindler, M D , 
FACS, Professor and Head of the Department of 
Orthopedic Surgery, the State Umversity of Iowa, m 
collaboration with John Louis Ma^er, M D , 
Associate, Orthopedic Department, the State Umver- 
sity of Iowa 10 y in Pp 394 -r ’txi, with 443 
illustrations 1946 Sprmgfield, 111 Charles C 
Thomas Sio 00 

The wntmgs of Arthur Stemdler are well known the 
world over, and the present monograph contams a wealth 
of clmical matenal that has passed through his cimic 
at Iowa Tlus is an age of trauma, with the increase in 
accidents due to aviation and mechamcal transport 

The surgeon must of necessity be much more con- 
sen^ative with mjunes of the upper extremity, as its mam 
function IS mobility, while the lower extremity demands 
stabihty before anythmg else 

In this monograph every type of traumatic deforrmty 
or disabihty is fully considered from every aspect The 
importance of a correct diagnosis is stressed and the 
appropriate treatment given The reviewer is pleased to 
see that conservanve treatment has a high place m Pro- 
fessor Stemdler’s chmc 

Numerous case reports wth radiographs increase the 
value of this volume , they always help to convmce the 
reader of any particular difficulties which may anse and 
the way these difficuloes may be overcome The illus- 
trations throughout this book are excellent and the clmical 
photographs deserve special praise Good clmical 
photographs taken before and after operation will give 
much more mformauon than any amount of text 

The importance of occupational therapy and rehabih- 
tation are recognized and given theur proper place m the 
treatment of mjuries of the upper extremity 

This book iviU proie of real value to surgeons who 
hare to deal w'lth traumatic conditions, and it wiU also 
serr e as a book of reference on this important subject 

The 1945 Year Book of Industrial and Orthopedic 
Surgery Edited by Charles F Painter, M D , 
Orthopedic Surgeon to the Massachusetts Women’s 
Hospital and Beth Israel Hospital, Boston 7 x 4f m 
Pp 432, with 225 illustrations 1946 Chicago 
The Year Book Pubhshers Inc (London H K 
Lewis &. Co Ltd) 18s net 

The 1945 edition of this well-known \olume contams 
much stimulatmg matenal, and not a httle which will be 
regarded m this country as controversial It is mevitable 
in a book of this nature that there will be articles and 
opimons which will not meet with universal approval, 
but on the whole the Editor has shown wise discrimmation 
in the selection of conmbutions representanv e of present- 
dav informed opimon Though the articles extraaed 
are predommantlj American, some of the more important 
Bntish conmbutions to this hterature hav e been mcluded 
Dunng the penod under review orthopedic interest 
was especiallv concerned with the problems of arthnus, 
osteomvehns, fractures, and low back pam with sciatica 
These fields are all soundlv covered In the section on 
rheumatoid arthntis the mam emphasis is on the vmcer- 
taintv of results and on the dangers of toxic reactions 
follow mg gold therapy The treatment is justified. 


however, by the fact that considerable rehef is obtamed 
in shghtly more than half the cases treated In discussmg 
the treatment of acute haematogenous osteomyehtis with 
pemciUm, the tendency is to recommend doses which m 
many British centres would be regarded as madequate 
The importance of early surgery m addition to chemo- 
therapy IS rightly stressed by more than one observer 
The articles on fractures and other traumatic condmons 
are m the mam sound The omission of any reference 
to bone graftmg by means of cancellous chips from the 
ihum is a httle surprismg In the section on the spme 
It IS clear from the diversity of opmions presented that 
the solution of the problem of sciatica and the retropulsed 
mtervertebral disc has not yet become crystalhzed 

Industrial medicme is a comparatively new field, and 
several conmbutors emphasize the importance of ade- 
quate facihties for pre- and post-graduate trammg m the 
special problems mvolved The notes on modem 
industrial hazards and occupational diseases wdl be of 
value 

Although from the title it might be thought that the 
mdustrial medicme would take up a considerable propor- 
tion of this book, this is an erroneous impression, smce 
this section occupies only approximately one-eighth of 
the subject matter 


The X-ray Treatment of Accessible Cancer By 
D Waldron Smithers, MB, D M R , Director of 
the Radiotherapy Departments, The Royal Cancer 
Hospital (Free), and the Royal Free Hospital , etc 
loj X 7i m Pp 147 -f vm, with 102 lUustraUons 
1946 London Edward Arnold & Co 40s net 

This is a book which is full of useful information to the 
surgeon, for it sets out m a very practical and lucid 
manner the real value of X-ray therapy m the treatment of 
accessible cancer 

The clinical records are excellent and it is to be hoped 
that all hospitals m which X-ray therapy is carried out 
will adopt the very thorough history sheets as advocated 
and used by the author The use of clmical photographs 
are of real importance m assessmg the value of any form 
of treatment, as the pre- and post-operative pictures can 
be compared, and m this volume full use of this form of 
recordmg has been made Some coloured photographs 
have been mcluded and are truly excellent 

The results of treatment of vanous forms of cancer 
by X rays are set out m a very practical and mterestmg 
way, and the reader cannot help bemg impressed with 
the good results obtamed 

Two very useful appendices are to be found at the 
end of the book, one dealmg wuth defimtions and the 
other with isodose curves 

A very extensive and comprehensive bibhography, 
an author’s mdex, and a subject index complete this 
useful and very readable book 


La Faculte de Medicine de Pans Ses Origmes, ses 
Richesses artisDques By Pierre VALLERY-RimoT 
84 X 5^ m Pp 86 — vi, with 26 illustrations on 
12 plates 1944 Pans Masson et Cie 


This is a beautifully got up and well-illustrated small 
book givmg an account of the Faculty of Medicme of 
Pans, together with its ongms and its artistic treasures 
The book is of pecuhar mterest to surgeons because for 
centunes and up till the Revoluuon the Faculte de 
Aledecme and the College de Chirurgie vv ere two separate 
msntunons, each hav mg its school, its statutes, its pro- 
fessors, and Its students After the Revoluuon the two 
msutuuons were merged mto one estabhshment, for the 
^e called the Ecole de Same, later to become the 
Jracuity of Medicine 

record of the College de Chirurgie detailed m 
fosto^°*^ undoubted interest to students of medical 
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The Early Diagnosis of the Acute Abdomen By 
Zachary Cope, B A , M D , M S (Lond ), F R C S 
(Eng ), Surgeon to St Mary’s Hospital , etc Ninth 
edition X 55 in Pp 262 + xv, with 38 
illustrations 1946 London Geoffrey Cumber- 
lege, Oxford Uiuversity Press 12s 6d net 

There is always a demand for a really good thing, and the 
fact that this is the ninth edition speaks for itself 

The seventh edition was reviewed in this Journai, in 
1936 (April) and the eighth in 1940 (July) It must have 
given the author a peculiar satisfaction to have been able 
to write m the Preface of of this edition “ 1 have met 
many Doctors from the United States of America and 
from all parts of the British Commonwealth who have 
generously expressed their indebtedness to this little 
book I would like to take this opportunity of letting 
them know how much pleasure and encouragement their 
testimony gave me ” 

The minor alterations and additions in this edition 
are few and have been carefully considered before inclu- 
sion by the author from his further experience 

The reviewer who considered tins book m 1936 
quibbled with the term ‘ acute abdomen ’ He would 
“ have vastly preferred the title to have been “ The 
Early Diagnosis of Acute Abdominal Crises " If such 
advice had been taken then probably no subsequent 
edition would have yet been called for 

From an acadermc point of view “ abdommal crises ’’ 
sounds well, an exact diagnosis is desirable in all cases 
The busy practitioner, however, really wants what 
this book provides — namely, the facts and means whereby 
he can determine that the case is an ‘ acute abdomen ’ 
and to send it for surgical intervention rather than tp 
try and unravel a crisis 

With this idea in view the author rightly devotes the 
first fifth of the book to the principles and methods of 
diagnosis before considering individual conditions which 
may give rise to the necessity for using them He first 
of all stresses the history of the onset, and the previous 
history of the patient, and then the routine examination 
It IS well known how difficult this may be, both for the 
patient in acute pain and the practitioner, called out of 
bed from his well-earned rest at the end of a busy anq 
tirmg day 

Moreover, all vomited material and bowel discharge 
having been thrown away in preparation for the doctor’s 
visit, the only diagnosis that often can be made is that of 
‘ acute abdomen ’ 

How well fitted to the occasion are the words, “ Having 
eyes, see ye not ’ and having ears, heat ye not ’ and dp 
ye not remember 

It is little wonder that if an exact diagnosis is attempted 
the same nustake may be made for the nth time 

The author rightly stresses the uselessness of paying 
much attention to the pulse and temperature in the early 
stages The bradycardia of the acute abdomen, and the 
low temperature resulting from the initial shock which 
IS only slowly rising has lulled to sleep the clinical acumen 
of many, but if the pulse-rate is rising on the second 
visit then it is a matter of great importance 

The normal pulse-rate and temperature, together with 
the absence of rigidity in the early stage of an acute 
appendicitis in the pelvis, especially if the pauent is a 
child, wdl deceive the most wary , as also will the physical 
signs when the patient is seen soon after the pain is 
relieved by rupture of the organ 

The description and explanation of the symptoms 
and signs of acute pancreautis are very succmctly des- 
cribed, and It is a pity that the terms of reference of his 
tide preclude the author from giving or at least indicating 
his treatment of this condition He may possibly rely 
after a correct diagnosis on duodenal suction, agreeing 
with the writer of Ecclesiastes, that “ A living dog is better 
than a dead hon ” The use of a straight radiograph 
as often deterimnmg the diagnosis in acute intestinal 


obstruction is righdy stressed and the illustrations of its 
use are most convincing 

There is a short concise dcscnption of the rare condi- 
tion of volvulus and the difficulties of diagnosing it from 
stricture of the large bowel, but no menuon is made of 
the fact that the two conditions may be coexistent, and, 
in fact, when treating a case of volvulus the presence of a 
stricture in the distal gut should be borne in mind as a 
probable cause 

The early diagnosis of strangulated and obstructed 
hernia: is considered in a separate chapter from that upon 
acute intestinal obstruction, but it is rather difficult to 
agree with the statement, “ It is usually a very easy matter 
to diagnose a strangulated herma ” — is it ’ The sym- 
ptoms and signs making the diagnosis are those of the 
obstruction Strangulation is really a pathological 
condition , in fact, obstruction is very rarely unassociated 
with some degree of strangulation or interference with 
blood-supply , at any rate, the prognosis certamlj 
depends upon the latter and this can only be determined 
at the operation Be that as it may ! It might possibly 
be better not to use the terms more or less synonymously 
as is often the case The opinion that “ the hernia is 
obstructed but not strangulated ” often accounts for the 
fata! oerfeome of rfre ca^c 

The chapter on “ The Acute Abdomen in the Tropics” 
is very concise and useful and will make a special appeal 
to many who during the recent years have been faced 
with the difficulties 

The tables detailing the differential diagnosis of the 
various pathological lesions accounting for and simulating 
the acute abdomen arc most useful and helpful 

The book can be thoroughly recommended to all 
who in the course of their work meet the acute abdomen 
It should also be read by the student doing his surgical 
dressing He, unfortunately, usually sees the case when 
the diagnosis of an acute abdomen is very obvious In 
the course of his work in pracucc he meets much more 
commonly the ‘ chronic abdomen ’ for which at present 
there is little room m hospitals, and when he meets the 
early acute abdomen it bears little resemblance to those 
he saw while in hospital 

To the house surgeon and those who have to unraiel 
the crises, the book should be invaluable, a veritable 
vade iiicciim, but even so the adage that every acute 
abdomen should be opened with an open mind must 
never be forgotten 


Fractures of the Jaws By Robert H Ivy, M D , 
D D S , FACS, Professor of Plastic Surgery, 
School of Medicine, University of Pennsylvania , 
etc , and Lawrence Curtis, A B , M D , D D S , 
FACS, Associate Professor of Plastic Surgery, 
School of Medicine, University of Pennsylvama 
Third edition, thoroughly revised 9 x 5J m 
Pp 174, with 220 illustrauons 1946 London 
Henry Kimpton 22s 6d net 
This well-known monograph has now reached a third 
edition and thoroughly deserves its continued success 
The last war gave a great impetus to the improved methods 
of treatment of jaw fractures The new and varied types 
of apparatus built on the Roger Anderson model haie 
facihtated in no small way to the excellent results that 
now obtain in fractures of the lower jaw 

This book is written in a lucid style, is comprehensive, 
and is practical to a degree It should prove of real 
value to all interested in dental and traumanc surgery 
The illustrations are numerous and of a high standard 


Demonstrations of Operative Surgery for Nurses ^ 
By Hamilton Bailey, F R C S , Surgeon, Rof*" . 
Northern Hospital, London , etc 8J X 
Pp 348 -1- viu, with 531 illustrations, some m colour 
1945 Edinburgh E & S Livingstone 21s W 
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illustrated It begins with a very clear study of the 
anatomy and pathology of the condition Later chapters 
include diagnosis, chnical conditions, and treatment 
In Choc Traumattque two surgeons have put out their 
observations, experiences, reflections, and researches on 
the subject In a Preface Professor Lenchc commends 
these two workers and their conclusions Like most 
similar works, this book is difficult to understand and 
the problem remams unsolved 


Synopsis of the Diagnosis of the Surgical Diseases 
of the Abdomen By John A Hardy, B Sc , M D , 
FACS, El Paso, Texas Second cdiDon yj ^ 


in Pp 528, with too illustrations 1945 
London Henry Kimpton 25s net 
The second edition of this pocket synopsis of surgical 
diseases of the abdomen has been carefully revised and 
brought up to date It is pleasing to see that one’s 
surgical friends in America arc keen m inculcatmg a 
chnical atmosphere in the diagnosis of abdominal condi- 
tions and not relying entirely on special laboratory 
reports or X-ray fiUns 

This book advocates painstaking cxaminauon of the 
patient and many useful pictures and diagrams illustrate 
the best methods of clinical examination 

Students and post-graduates will find this a useful 
pocket book, which is full of sound, practical adtice 


BOOK NOTICES 

[The Editorial Committee acknoviledge with thanks the receipt of the following volumes A selection 
will be made from these for review, precedence being guen to tietu books and to those having the 
greatest interest to our readers] 


A Complete Outline of Fractures, including Frac- 
tures of the Skull By J Grant Bonnin, M B , 
B S (Melbourne), F R C S (Eng ) Second edition 
8^ X 5i in Pp 658 -f xiv, with 712 illustrauons 
1946 London William Heincmann (Medical Books) 
Ltd 30s net 

Injuries of the Knee Joint By 1 S Smillie, O B E , 
MB, F R C S (Edin ), F R F P S , Surgcon-in- 
Charge, Orthoptcdic Hoapital, Larbert, Stirlingshire 
(ScotDsh E M S ) 9g X in Pp 320 + xi, with 
350 illustrations 1946 Edmburgh E & S 
Livmgstone Ltd 35s net 

Synapsis of Genitourinary Diseases By Austin 
1 Dodson, M D , F A C S , Richmond, Va Fourth 
edition 75 X 4I in Pp 313, with 112 illustrauons 
1945 London Henry Kimpton i8s net 

Regional Analgesia By H W L Molesworth, 
F R C S (Eng ), Semor Surgeon, Royal Victoria 
Hospital, Folkestone Second ediDon 85 X 5 in 
Pp 92 -f vui, With 42 illustrations 1946 London 
H K Lewis & Co Ltd 8s 6d net 


The Surgical Climes of North America Chicago 
Number, February, 1946 Symposium on Surgical 
Techmc 9 x 6 in Pp 269 + vi, with 172 illus- 
irauons London and Philadelphia W B Saunders 
Co Annual subscription (six numbers), paper 55s , 
cloth 75 s 

The Surgical Techmc of Abdominal Operations 
By Julius L Spivack, M D , LL D , Associate 
Professor of Surgery, Umversity of llhnois College of 
Medicine Fourth ediuon 95 < 6i in Pp 709 
X xvi, with 362 illustrations 1946 Springfield, 
111 Charles C Thomas 5iooo 


The Surgical Clinics of North America New York 
Number, April, 1946 Symposium on Surgical 
Diagnosis 9 x 6 m Pp 253 -f vm, with 72 
illustrations London and Philadelphia W B, 
Saunders Co Annual subscription (six numbers) 
paper 55s , cloth 75s 


Occupational Therapy for the Limbless By 
Phyllis Littleton, C S P , M A O T , Late Occupa- 
tional Therapist, Ministry of Pensions Hospital, 
Leeds Drawmgs by Joan Harry 7I x 4^ in 
Pp 40 + vui, with 12 lUustraDons 1946 London 
H K Lewis & Co Ltd 3s net 


Diagnostico y Tratamiento de las Varices 
Esenciales By J Valls-Serra, Barcelona X 

Si in Pp 189, with 32 illustrauons, mostly plates 
194s Barcelona Editorial “ Rubi ” Pesetas 35 


The Causation of Appendicitis By A Rendle 
Short, MD, BS, BSc, FRCS, Professor of 
Surgery, Univ crsity of Bristol , Surgeon, Bristol 
Royal Infirmary 7! x 4! m Pp 79 vm, aith 
4 charts 1946 Bristol John Wright S. Sons Ltd 
I os net 

The Technical Minutm of Extended Myomectomy 
and Ovarian Cystectomj By Victor Bonnex, 
M S , M D , B Sc (Land ), F R C S (Eng ), Hon 
FRACS, MRCP (Load ) 9J '< PP 

282 + vi, with 242 original dranings by the Author 
1946 London Cassell S. Co Ltd 30s net 

The Care of the Neurosurgical Patient Before, 
During, and After Opcntion By Ernest Sachs, 
A B , M D , Professor of Clinicil Neurological Sur- 
gery, Washington University School of Medicine, 
Saint Louis pj > 6J in Pp 268, with 177 illus- 
trauons 1945 'London Henry Kimpton 30s net 

The Results of Radium and X-ray Therapy in 
Malignant Disease Being the Second Statisucal 
Report from the Holt Radium Institute, Manchester 
Years 1934-1938, inclusue, assessed at 5 years, and 
1932 and 1933 assessed at to years Compiled bj 
Ralston Paterson, Margaret Tod, and Marion 
Russell 1946 Edinburgh E & S Livingstone 
Ltd 7s 6d net 

La Mfethode du Lever prdcoce en Chirurgie abdo- 
minale Prophylaxie des Phlebites et Emboues 
post-op^ratoires By Andre Chalire, Professeut 
agrege a la Facultd de Medicine de Lyon 7i x 5i 
Pp 1 12 1945 Pans Masson et Cie Fr 70 

Demonstrations of Physical Signs m Chnical Sur- 
gery By Hamilton Bailey, FRCS (Eng 
FIGS, Surgeon, Royal Northern Hospital Tentn 
edition, revised 8J x 5^ in Pp 375 + xu, 

573 illustrations, a number of which are in colour 
1946 Bristol John Wright & Sons Ltd 30s net 

Essentials of Urinary and Genital Diseases Bj 
Sam I Haddad, M D , FACS, Professor of Sur 
gery. School of Medicine, American Umversity 0‘ 
Beirut, Lebanon pj x 65 in Pp 207 x, «itn 
55 illustrations 1946 Beirut American Press 5°* 

The Anatomy of the Bronchial Tree With 

Reference to the Surgery of Lung Abscess m 
R C Brock, M S (Lond ), F R C S (Eng ), Surgeon 
to Guy’s Hospital , Surgeon to the Brompto 
Hospital , Surgeon to an E M S Thoracic 
Centre 9I x 6 in Pp 96 + vi, with ^42 
tions, many as plates 1946 London Geonr } 
Cumberlege, Oxford University Press 42® 
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ENDOMETRIOSIS: A SURGICAL PROBLEM* 

By Professor DOUGLAS MACLEOD 


The term ‘ endometriosis ’ implies the invasion by the 
endometrium of tissues to which it is foreign Of 
the sites where such invasion takes place, the uterus, 
ovaries, and the pentoneum of the pouch of Douglas 
are by far the most conspicuous and the hterature 
on this part of the sub]ect is already very large 
From time to time, however, cases are recorded 
where the locus is situated in tissues either right 
outside the genital tract, as the bowel, the umbihcus, 
and the bladder and ureter, or m positions on the 
very fringe of it, such as the round ligament m the 
groin or the perineum 

It IS my purpose this afternoon to deal mainly 
with extragemtal endometriosis , first, because not 
much has been written about it , secondly, because 
It IS of interest to all surgeons whose province is the 
abdomen , and thirdly, because it throws a hght on 
the much debated question of the genesis and method 
of spread of endometriosis m general 

In the normal woman the characteristic mucous 
membrane of the uterus is strictly confined to the 
interior of the corpus, but in the condition known 
as endometriosis areas of tissue indistinguishable 
from uterine mucosa are found m other situations 
Here they may give rise to the formation of tumours 
which we call endometriomata, capable of a diversity 
of pu2zhng symptoms 

The tissue of an endometrioma is remarkable 
in that It IS subject to the same cychcal changes 
as the uterine mucosa in its normal situation — 
that IS to say, proliferative and secretory phases at 
ordmary times, and, in the event of a pregnancy, a 
decidual reaction comparable with that of ±e gravid 
uterus Like endometrium, therefore, the endo- 
metnoma menstruates , but, because it lacks the 
normal outlet of the uterus, it is forced to retam 
the products of its menstruauon m the form of small 
interussue aggreganons or, when the ovarian 
folhcle IS affected, the ‘ chocolate ’ cyst, so character- 
istic of this condition These features are evidently 
dependent on the presence of acuve ovarian ussue, 
since endometriosis does not occur before the child- 
beanng period of hfe and disappears spontaneously 
after Ae menopause, whether natural or aruficially 
induced It also tends to disappear after a preg- 
nancy, a fact I have been able to verify by laparotomy 
on such cases Pregnancy is, however, uncommon 
in endometriosis because of the high stenhty rate 
with which It IS assoaated 


* Being a Hunterian Lecture dehvered at the Royal 
College of Surgeons of England, May 9, 1946 
voL Ysxiv — NO 134 


In Its simplest form, endometriosis arises by 
direct invasion (Fig 144) This is exemphfied by 
endometriosis (adenomyoma) of the wall of the uterus, 
where the spread is certainly by way of the mtertissue 
spaces 



Fig 144 — -Endometriosis (adenomyosisj of the uterus 
The endometrium is seen direaly invading the uterine 
muscle 

Direct invasion, however, does not explain 
the appearance of endometrial tissue in situations 
remote from the uterus and Sampson (1921) pro- 
duced the Implantation Theory, which supposes 
that endometrial cells pass through the Fallopian 
tubes during menstruation and become implanted 
on the ovary and other structures in the pelvis, 
particularly the pentoneum in the pouch of Douglas 
Local invasion of these structures follows, and cysts 
and tumours are produced containing areas of endo- 
metnum and larger or smaller collections of retamed 
menstrual blood 

Iwanoff (1889) and others advanced the Serosal 
Theory, which holds that imder certain conditions the 
peritoneum, because it is developed from the skme 
structure as the uterme mucosa — ^namely, the splanch- 
nopleure — has the power to undergo metaplasia and 
reproduce tissue resemblmg endomemum During 
pregnancy it is common to find small moss-hke 
tufts on the surface of the ovary, m the pouch of 
Douglas, and even on the peritoneal surface of the 
bowel, which, when scraped off and sectioned, show 
pure decidua 
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situation would be common, but such cases are 
rare, and I have only seen one myself, but Mr 
Zachary Cope has kindly allowed me to quote a 
recent case of his The pauent was admitted as 
a case of strangulated herma She complained of 
a p ainf ul swellmg in the nght groin which varied 
in size and which she had had for five years Two 
years prior to its first appearance she had a hysterec- 
tomy for fibroids Examination showed a firm, 
tender mass about il in in diameter m the region 
of the right external ingmnal ring At operation 
It was found to have no capsule, but there were a 
number of small blood spaces on the cut surface 
Secnon confirmed that it was an endometrioma 
The features of the one case of which I have personal 
experience were pracucally idenucal with those of 
Mr Cope’s patient, and I am also acquainted 
with another where the swelhng was situated well 
below the level of the external abdominal ring 
It was excised and found to be an endometrioma 
and — this is the most interesung part of the 
case — a recurrence took place i8 months later 
lower down still in the substance of the labia 
majora This also was excised and proved to be 
endometriomatous 

The Perineum — Cases are recorded of endo- 
metriosis affecting the lower part of the gemtal 
tract — that is, the cervix, the vagina below the 



Fig 147 — Endometnoma of the penneum (Afr J 
Whue*s case) 

fornix, and the perineum — but they are rare , and 
when one considers the many opportumties that are 
afforded for endometnal tissue to implant, after 
labour or after repair operations preceded by a 
i curettage, it is rather surprising that this is so, 
in fact, probably not more than a dozen cases 
of perineal endometriosis have been described in 
‘ the literature 

I have been furnished with the details of such a 
case She had had one child bom m 1935, when 
! the perineum was tom and sutured A year later 
she nonced itching in the penneum where a small 
^ lump could be felt Later this began to bleed uvo 
days before a menstmal penod and after trauma 
t When seen three years later there was a raised 
purple warty tumour of fieshy consistency and about 
•< the size of a walnut situated in the penneum It 
was noticed that the rectovagmal septum above 
3 


the tumour was normal, and that there was no 
apparent abnormahty of the pelvic organs {Fig 147) 
Excision and microscopy confirmed that it was an 
endometrioma 



Fjg 148 — Endometnoma of the umbilicus 


The Umbilicus — ^Rather fewer than 50 cases 
of umbihcal endometriosis have been reported, and 
most of these have occurred m the fourth decade 
of hfe It appears as a small lump in the umbihcus, 
which enlarges and becomes tender at the tune of 
the menstrual penod In some instances bleedmg 
occurred externally from the tumour i^Ftg 148) 
Pelvic endometriosis is often present as well Treat- 
ment IS by simple excision, but the coexistence of 
pelvic endometriosis will naturally call for separate 
measures 



Fig 149 —Endometnoma of the bladder Premenstrual 
appearance on cystoscoptc examination (Afr R B Phillips s 
case — reproduced from the Journal of Obstetrics and Gynce- 
cology of the British Empire , by courtesy of the Editors ) 

Bladder — ^Endometrioma of the bladder is a 
very rare, but unponant, disease L R Reynolds 
(1939) collected 34 cases from the hterature and 
added i of his own The bladder may be mvolved 
m two ways either by direct extension from 
endometnosis of other pelvic organs, such as the 
uterus or ovary , or it may appear to anse de novo 
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in the bladder wall itself The posterior wall of 
the bladder — in the neighbourhood of the trigone — 
IS usually affected and the ureteric orifices may be 
involved The tumour primarily is confined to the 
muscular wall, but later may invade the epithelial 
limng It is not encapsulated and at operation may 
be mistaken for a carcinoma In a case reported 
by Phillips (1934)5 cystoscopy revealed an ulcerating 
polypoid growth, leading to a diagnosis of carcinoma, 
and It was only after a transurethral biopsy had been 
done that its true nature was rccogni?ed The 
appearance on cystoscopic examination depends on 
whether the mucosa is encroached upon If not, 
the tumour appears as a rather sharply defined area 
of congesuon, but when the epithelium is invaded, 
there will be seen grape-hke cysts and wlnt Ins 
been described by Phillips as “ blue folds of 
oedema ” (Fig 149) 

The symptoms are usually characteristic There 
are cychcal attacks of frequency of micturition, 
dysuria, and suprapubic pain If the epitlielium is 
involved, ha:maturia will occur at tlie time of the 
menstrual period Examination of the antenor 
formx will show a tender mass in the uterovesical 
fold and cystoscopy supported by biopsy will clinch 
the diagnosis 

Treatment depends on (i) the age of the patient 
and (2) whether the ureteric onfices arc involved 
As with endometriosis elsewhere m patients in the 
neighbourhood of 40 years of age, castration by 
irradiauon will be followed by regression of the 
tumour and disappearance of symptoms in most 
cases 

In young patients radical resection may be 
preferable If the ureteric orifice is involved 
partial cystectomy and reimplantation of the ureter 
may be necessary 

Occasionally the condition recurs after local 
excision and even after castration, and m such cases 
partial cystectomy is the only course 

Ureter — Only 2 cases of primary ureteric endo- 
metrioma have been reported, but the ureter may be 
involved secondarily in endometriosis of the cervix, 
the pouch of Douglas, the rectovaginal septum, 
and the ovary if the latter is adherent to the side wall 
of the pelvis This occurs far more commonly than 
is supposed and is a most important factor in some 
cases of otherwise unexplained recurrent pyehtis, of 
which I have seen several Treatment follows along 
the same principles as before — in young patients 
excision of the affected part of the ureter with 
reimplantation mto the bladder being required 
when the duct is deeply affected 

Laparotomy Scar — ^Endometrioma occurring 
m a laparotomy scar is not rare, and affords the 
strongest evidence that direct implantation of endo- 
metrium can occur (Fig 150) Many of these cases 
foUow operations in which the cavity of the uterus 
has been opened, such as Caesarean section, or 
during myomectomy, or after abdominal curettage 
They may also follow salpingectomy and the opera- 
tion of ventrofixation Sampson m a recent paper 
(1945) studied 17 cases, and m 16 the condition 
had followed a salpingectomy In his expenence 
the shortest interval between the operation and the 
appearance of the tumour was two years, the longest 
seventeen years Mr Victor Bonney tells me he 


has had 6 cases of his own, 5 of which foUow'-'^ 
abdominal curettage In none of his cases v 
the parietal peritoneum involved, nor was there a 
evidence of endometriosis m the pelvis T 
tumours m these cases u ere undoubtedly the resi 



no 150 — Endometnoma in a laparotomj scar 


of direct implantation of endometrium m the abd 
minal wall, and it is worthj of note that since 
used rubber sheeting to protect the exposed nssi 
of the abdominal wall, he has had no further casi 
If laparotomy and inspection of the pelns indicai 
that the condiuon is an isolated one, local exasr 
IS enough, but in cases where there is evidence 
direct conunuity with the uterus or appendae 
hysterectomy will probably be rcqmrcd 

The Bowel — Endometriosis affecting the mte 
tinal tract is tlie sphere likely to be of most intere 
and concern to tlie abdominal surgeon The sm: 
and large intestines may both be the site of end 
metriosis In some cases the bowel is foui 
attached to an area of endometriosis in the genii 
organs, direct invasion occurring m this wa 
Especially is this likely in the case of the sigmo 
colon, while the rectum is prone to be invad 
directly from endometriosis in the rectovagit 
septum The appendix, too, may be similai 
involved, and Sampson has shown that this 
most likely when that organ dips into the peh 
cavity 

It IS, however, most important to rememc 
that the bowel may be the site of endometno 
without the pelvic organs being affected, and mot 
fications in the climcal picture are to be expect 
accordingly 

The Small Intestine — ^The symptoms 
mtestmal endometriosis are subject to minor i^arj 
tions according to the segment of bowel conceme 
In the case of the small bowel the patient will gi 
a history of increasing pain with attacks of vomitir 
distension, and constipation which coincide wi 
the monthly periods Here are two illustrati 
cases — 

The first was a patient aged 44, who had an atta 
of severe pain m August, 1940, which was diagnos 
as an appendicitis She was seen six montlw 
complaining of severe abdominal pam, and she a 
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all the symptoms of mtesunal obstrucuon At operation 
the small bowel was found to be grossly distended and 
the colon collapsed There were two tight stricturesj 
4 m and 6 in proximal to the ileocaecal valve, closely 
resembling a carcmoma Resection of the affected 
bowel was performed and the pauent made an excellent 
recovery Microscopy showed that the strictures were 
due to endometriomatous deposits 

The second was a patient, aged 37, who had had 
attacks of pain in the right lower abdomen for some 
time, recently becoming more frequent and finally 
very severe An acute appendicius was diagnosed At 
operauon, however, the appendix was found to be normal. 




Fig 15 1 — Endometnoma of the small mtestine 
(Dr E C Athnson s case ) 


but 18 m from the ileocaecal valve the bowel was much 
puckered over a tumour m its wall about the size of a 
small walnut and very hard As the condition was 
thought to be a carcmoma, resection was performed 
and the patient made an uneventful recovery The 
pathologist reported an adenomyoma of uterine origin 
(Fig 151) 

I would like to emphasize some pomts common 
to these two cases In both, the symptoms were 
most noticeable at the time of menstruation and 
were becommg more and more severe Both at 
first were considered to be cases of appendicitis, 
though in the former case signs of intesUnal obstruc- 
aon eventually supervened At operation both 
were considered to be carcmoma and were treated 
with resecaon On opemng the gut, however, 
after it had been resected, it was noticed that there 
was no mvolvement of the mucosa — a significant 
observation 

Sigmoid Colon — Several cases of endometn- 
oma of the sigmoid colon have been reported 
Complete intestinal obstmction m this situation is 
very rare Occasionally the patient may pass blood 
per rectum durmg a menstrual penod, but this iS 
uncommon The mucosa is rarely mvaded and 
sigmoidoscopy reveals httle, except that its per- 
formance causes considerable pain and may be 
difficult owung to surroundmg adhesions Any 
degree of stncture may be found I mil descnbe 
I a few cases to illustrate this condition — 


The first, a patient aged 40, complained of abdonunal 
pam for a week before each period and constipation was 
very marked at this time At operation endometriosis 
was seen mvolvmg the posterior uterine wall, both 
ovaries, and the pouch of Douglas There was also a 



Fig 152 — Endometnoma of the sigmoid colon 
(Mr J B Blaikley's case ) 


Stricture in the middle of the pelvic colon which the 
surgeon correctly diagnosed as an endometnoma 
(Fig 152) He performed hysterectomy, removed both 
ovaries, and resected the mvolved pelvic loop — ^perform- 
mg a Paul’s operation The bowel in this case was 
completely encircled and it was not possible to get the 
tip of ffie htde finger through the constnctmg rmg 
The mucous membrane was not involved and moved 
freely over the constricuon 

The second, a young woman aged 30, complained 
of severe premenstrual pam of recent origin m the left 
ovarian region Chmcal findmgs made me suspect a 
left ovarian endometrial cyst At laparotomy I was 
surprised to find no evidence of gemtal endometriosis, 
but so typical was her history that I explored the bowel, 
and at the lower end of the sigmoid I found a tumour 
the size of an ohve showmg typical blood-spots I 
was able to perform a local excision, avoidmg a resection 
which would have been difficult at this level 

The third occurred m a woman, aged 50, complaming 
of pain m the left ihac fossa which was exacerbated at 
the menstrual period She had an endometnoma of 
the left ovary which had invaded the sigmoid colon 
Both ovaries were removed and she is now free from 
symptoms 

The fourth was a woman, aged 51, with multiple 
fibroids, but as she had complamed of severe left-sided 
pam, consupation, and distension, her doaor suspected 
an intestinal growth He asked me to explore the 
bowel when I performed the hysterectomy This I did, 
and in the pelvic colon 1 found a tumour the size of a 
walnut, showmg the typical blood-cysts As she was 
51 , 1 did no more than remove both ovanes Shrinkage 
must have occurred rapidly, for within three weeks she 
told me she was now free from pam 

Rectum — ^As endometnum of the pouch of 
Douglas IS common, some involvement of the 
rectum may be said to be a fairly frequent occurrence 
The degree of involvement vanes from a mild 


THE BRITISH JOURNAL OF SURGERY 


1 14 

condiaon to an extensive involvement of the bowel, 
especially in cases of advanced endometriosis of the 
rectovaginal septum , in fact, cases have been 
diagnosed as carcinoma and treated by abdomino- 
penneal excision The symptoms of pain on de- 
ftecation, with bleeding, and a mass felt per rectum, 
may well lead the surgeon to make a diagnosis of 
rectal cancer, but if a proctoscope is passed the 
mucosa appears to be unaffected The condition 
may also occur higher up in the bowel and the 
tumour may appear as a small lump in the rectal 
wall or may even project into its lumen as a 
polypus The following two cases illustrate this 
condition — 

The first was a paucnt who complained of rectal 
bleeding On examination a sessile tumour on the 
anterior wall was found just in reach of the finger 
Under anaisthesia the tumour was drawn down and it 
was seen to be covered with healthy mucous mem- 
brane This was incised and the tumour dissected out 
and removed for biopsy At the same time, it was found 
that the base of the tumour involved the pelvic peri- 
toneum and removal had caused an opemng into the 
peritoneal cavity A second tumour higher up was not 
accessible for removal per rectum The abdomen was 
therefore opened and extensive pelvic endometriosis w'as 
revealed Further treatment was limited to the induc- 
tion of the menopause by X rays She reported three 
years later, again complaining of rectal bleeding I was 
asked to see her and found she had been taking stilb- 
osstrol for some months, which had, presumably, re- 
established the condition of endometriosis and conse- 
quently bleeding was occurring from the remaining 
polypus At all events, when she was taken off stilb- 
CEStrol the bleeding ceased 



Fig 153 — Endomeinoma of the rectum 


The other case was of a different nature The 
patient, aged 34, had been transferred from another 
hospital where laparotomy had revealed a tumour of the 
rectocolic junction She complained of rectal bleeding 
at the menstrual periods and dysmenorrhoea of some 
months’ durauon Examinauon showed a mass in the 
pelvis and extensive thickemng in the anterior rectal wall, 
and a diagnosis of rectal carcinoma was made An 
abdominoperineal excision was performed and the patient 
made an excellent recovery (Fig 153) Histological 


examination of the growth showed an cndometrioma 
She remained symptom-free for about eighteen months, 
when she returned complaining of abdominal pain 
The uterus was found to be retroverted and fixed, 
and a recurrence of endometriosis was thought to be 
sufficiently probable to warrant a small dose of intra- 
uterine radium Ten months later she became pregnant 
and was delivered by Cxsarcan section 

I saw her at the end of 1945 She is now 51 and has 
seen no periods for three years Pelvic examination 
revealed no evidence of endometriosis and she is well 
and free from symptoms 

From a study of the previous cases of intestinal 
endometriosis it will be observed that it may be 
extremely difficult, if not impossible, to differentiate 
endometriosis from carcinoma when the abdomen 
IS opened The mam points that may be helpful 
in distinguishing the two are first, the associanon 
of pelvic endometriosis , secondly, the presence 
of blood-cysts m the tumour, if visible , and 
thirdly, for the size of the growth, secondary mvolve- 
ment of the glands m endometriosis is either absent 
or, if present, mimmal Nevertheless, in many 
cases differentiation from carcinoma at the time of 
operation is not possible w'lth any degree of certainty, 
and in all cases in which there is doubt resection of 
the affected loop is the proper course This apphes, 
too, to all young patients even when the diagnosis 
IS not in doubt if the condition is too extensive for 
local excision 

It IS only possible to modify treatment in un- 
doubted cases of endometriosis m patients over 
40 tvhere induction of an artificial menopause bv 
oophorectomy or radiation w'lU avoid the need for 
more extensive and dangerous procedures It may 
even be called for in young subjects where the 
pelvirectal junction or rectovaginal septum is so 
extensively involved that abdomino-penneal resec- 
tion IS the only operative procedure capable of 
removing the growth 

THE GENESIS AND METHOD OF 
SPREAD OF ENDOMETRIOSIS 

I have postponed this discussion to the last 
because the occurrence of endometnoma outside 
the genital area has an important bearing on the 
subject 

The phenomenon of endometriosis is unique 
in this respect, that a whole normal adult tissue-— 
not a single type of cell — transplants itself and 
grows in tissues foreign to it Throughout active 
sexual hfe the endometrium is renewed every month, 
with the result that it never grows old , m fact, it is 
a ‘ Peter Pan ’ amongst tissues, perpetually retainmg 
that vigorous growth propensity which makes it 
peculiarly suitable for tissue culture In proof 
of this, twelve years ago, in this College, at Mr 
Victor Bonney’s suggestion, human endometrium 
was grown successfully in vitro 

With this knowledge, the occurrence of endo- 
metriomata in laparotomy scars by direct implanta- 
tion becomes an event which one would expect 
occasionally to happen , and, further, one 
anticipate that at times the endometrium would 
invade the uterine muscle that underhes it What, 
in the first instance, tips the balance between the 
growth power of the endometrium and the resistance 
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of the muscle, is unknown to us, but it is certain 
that m uterine endometriosis invasion occurs along 
the interussue spaces — a lymphatic permeauon, 
in fact— the invaded tissues reacting by hypertrophy 
and fibrosis until a defimte, though imencapsulated, 
tumour mass is formed In the case of endo- 
metriosis of the ovaries and pelvic peritoneum the 
most popular explanation is the ‘ spill ’ theory of 
Sampson (1921), and as far as surface endometriosis 
IS concerned, this is adequate A difficulty arises 
in the case of the endometrial cysts of the ovary 
(chocolate cysts) which, it is to be remembered, are, 
of all types of extra-utenne endometriosis, by far 
the most common They are sited in the ovarian 
foUicles, often quite deeply embedded m the ovary 
and enucleable from it Fragments of endometrium 
escaping from the tube could only find their way 
into a folhcle after dehiscence, whereas many of the 
folhcles affected have almost certainly never dehisced 
The serosal theory is also incapable of explaimng 
their occurrence, unless it is postulated that the 
foUicular cells themselves can imdergo such meta- 
plasia As yet, there is no proof of this 

There remains the Lymphatic Theory The 
ovary is in direct lymphatic commimication with 
the uterus and bemg an ‘ end-organ ’ is frequently 
the site of secondary carcinomatous deposits, espe- 
cially when the primary growth is in the uterus 
The rectum and rectocohc junction, the bladder, 
and the lower end of the ureter are so close to the 
uterus that no great length along the intertissue 
spaces has to be traversed The appendix, colon, 
and small intestine are farther afield, but they are 
in commumcauon through their mesenteries with 
the retroperitoneal tissue, of which the parametrium 
forms a part Cases have been published where 
endometriomatous deposits have been found in the 
ingmnal, pelvic, and mesenteric glands They have 
even been found in the lymphatic ducts themselves 
— this IS direct proof of lymphatic conduction 

The occurrence of umbihcal endometriosis 
cannot be explained by any theory other than that of 
lymphatic spread, and m this connexion I would 
remind the reader of the work of Sampson Handley 
(1910), who showed in his study of the “ Surgery 
of the Lymphatic System” that the umbihcus is 
richly supphed with lymphatics and that secondary 
deposits may occur there when intraperitoneal 
carcinomatous cells are implanted on the anterior 
parietal peritoneum The presence of these metas- 
tases, he asserts, is proof that cancer cells have 
obtained access to the peritoneal cavity It is 
noteworthy that in cases of umbihcal endo- 
metriosis, obvious pelvic endometnosis frequently 
coexists 

It appears, therefore, from a survey of all the 
facts at our disposal that endometriomata wherever 
they occur are the result of the endometrium taking 
upon Itself lymphauc permeauon The occurrence 
of ‘ tubal spill ’ cannot be absolutely disproved, but 
when we have an hypothesis adequately covenng 
all the known facts it seems unnecessary to put 
forward a second one which only accounts for a 
few of them Moreover, allowing that spill occurs, 
we sull have to invoke lymphauc permeauon to 
account for the occurrence of endometriomata in 
posiuons remote from the pentoneum 
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EPILOGUE 

In the foregoing I have tried to cover the mam 
features of endometriosis as it is hkely to concern 
the general surgeon as much as the gynaecologist 
I have indicated the various syndromes that may 
result from its extension beyond the genital tract, 
and I have referred to the theories that explain, or 
attempt to explain, the manner of its extension 
There remains but one issue sUll to be discussed, 
and I will make it the epilogue to my subject, even 
though It means that I must end on a note of interro- 
gauon It IS this What place in the pathological 
gallery should be assigned to the picture of endo- 
metriosis ^ Where does it properly belong in our 
catalogue of diseases, that it may be seen in its true 
perspecuve m relation to other pathological pro- 
cesses whose position is more assured ^ 

Clearly it is of the order of a growth, and an 
abnormal growth at that Is it malignant, or is it 
bemgn ^ 

In the vigour of its growth, m its power of 
invasion, and in its tendency to metastasize, it 
imdoubtedly resembles a malignant growth But 
the normal endometrium has the same vigour 
even outside its natural habitat, as was shown by 
successful tissue culture 

Further, the tissue of an endometrioma, whatever 
It may be, is under the same rigorous functional 
control as the normal endometrium — namely, that 
of ovarian activity And even in its metastases, the 
extent of its invasion seems to be hmited Where 
in the sphere of malignancy is there anything com- 
parable with this ^ On the other hand, we are not 
justified m describing the endometnoma as a bemgn 
growth and there letting the matter rest There is 
much more to it than that For instance, we have 
only considered the part played by the ovary m 
controlhng the behaviour of endometriomata Is 
It possible that some abnormahty of ovarian or 
related endocrine function may be responsible for 
Its occurrence ^ This view recalls the analogous 
theories advanced by workers on cancer, seeking 
to incriminate the endocrine system as the respon- 
sible agent in the production of mahgnant growths 
However this may be, it seems that endometriosis 
must be accorded a position somewhere between 
bemgn and mahgnant growths, two separate states 
of which the true relation has so far escaped the 
most searching scrutiny 

Is It too much to hope that further smdy and 
research m this problem will bring with it the key 
to the essential nature of malignancy itself’ 

I am greatly indebted to my many fnends and 
colleagues who have so kindly allowed me access 
to the notes of their cases and supphed me with 
valuable information 
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SOME RECENT ADVANCES IN PANCREATIC AND BILIARY 

TRACT SURGERY 

INCLUDING S02WE CASE REPORTS 

By T M J d’OFFAY, Leicester 


Carcinoma arising from the duodenal papilla, 
ampulla of Vater, and the distal inch of the common 
bile-duct and pancreatic duct (henceforth in this 
paper called ampulla-papillary caremoma) must be 
carefully distingmshed from caremoma of the head 
of the pancreas proper, because although they have 
many features in common, they differ fundamentally 
m their pathology and prognosis, and to a lesser 
degree in their clinical course But owing to the 
difficulty of diagnosing one from the other both 
before and at operation, and because of the similarity 
of the surgical procedure employed for both, these 
two lesions are best considered together — due 
emphasis bemg paid to their dissimilar features 
The ampulla-papillary group of carcinomas are 
considered as of one type because of the impossibihty 
of determimng the exact site of origin in many cases, 
even after careful microscopical examination (Ewing, 
1928 , Hunt and Budd, 1935 , Outerbridge, 1913) 
Carcinomas in this region have hitherto been 
looked upon as the most formidable of diseases, and 
have shared the honours with carcinomas of the 
oesophagus as the last to yield to the skill and in- 
genmty of the surgeon, who has been greatly helped 
in this respect during the last 10 years by advances in 
biochemistry and in blood and plasma transfusions 
The age of the patient, the deep retroperitoneal 
position of these growths, their close relationship 
to vital blood-vessels, and the development of 


jaundice with subsequent failure of the liver func- 
tions are the factors which gave a practically hope- 
less outlook to these lesions — so much so that in 
1905 Lord Moymhan, when discussing the few 
cases (13 in number) that had been subjected to 
operation up to that time, wrote “ The results 
serve to show that the mechanical difficulties of the 
operation are well-nigh insuperable, and that if 
boldness and good fortune are the operator’s gifts, 
the result to the patient hardly justifies the means ” 
This attitude prevailed and was reiterated by sur- 
geons from time to time until 1935, when Whipple, 
Parsons, and Mullins (1935) stimulated new interest 
in this subject by their able advocacy of a new two- 
stage operation 

AETIOLOGY AND INCIDENCE 

Nothing IS known of the aetiology of the msease 

Carcinoma of the ampulla-papillary region occurs 
in I 13 per cent of all carcinomas, and o 09 per cent 
of all autopsies (Lieber, Stewart, and Lund, 1939) 
It IS an uncommon tumour, 222 verified cases having 
been reported m the hterature up to 1939 (Lieber 
et al , 1939) The age and sex incidence is the same 
as for carcinoma of the pancreas 

Caremoma of the pancreas accounts for 3 per 
cent of all cancer deaths (Clute, 1936) The age 
incidence is similar to that of carcinoma of the 
stomach, and the male/female ratio is 2 to i Rives, 



PANCREATIC AND BILI 

Romano, and Sandifer (i 937 ) give the foUowmg ratio 
of distnbution from a collective review of 415 cases 
head 66 per cent, body and head 18 per cent, body 
6 per cent, and tail 10 per cent {Ftg 154) 



Fig 154 — ^Distnbution of carcinomata m the pancreas 
(,/ifier Rives, Romano, and Sandifer, 1937 ) 


The relative mcidcnce of ampnlla-papillary 
carcmoma and carcinoma of the head of pancreas 
has received scant attention Accuracy demands 
confirmation of the diagnosis by biopsy or autopsy 
The figures given by Schnedorf and Orr (1941) and 
by Ransom (1938) alone meet these reqmrements, 
but are perhaps too small to be of value The 
proportion of carcinoma of head of pancreas to 
ampulla-papillary carcmoma is approximately 8 to 5 

PATHOLOGY 

Ampulla-papillary Carcmoma — ^All pathol- 
ogists who have studied the subject are agreed 
that carcinomas arismg from the ampulla-papillary 
region are of two types a papillomatous growth 
projecting into the duodenum and measurmg *-3 
m m diameter , or a flat ulceraung growth which 
may be so small as to remain undetected in a 
burned exammation or simulate a stricture of the 
lower end of the common bile-duct These tumours 
remain locahzed for a relauvely long time, rarely 
invading the head of the pancreas, and are late in 
metastasizing to the regional lymph-nodes Such 
favourable features are probably due to the early 
onset of jaundice, and were first pointed out by 
Outerbridge (1913), who found raetastases m 22 
per cent of no cases reported in the hterature up 
to that time Dick (1939) has recently confirmed 
those findmgs A review of the reported cases 
( Table I) reveals that lymph-node metastases occurred 
m 24 6 per cent of the cases 

Table I — Incidence of Lymph-node Metastases in 
Ampulla-papillary Carcinoma 


Author 

No of 
Cases 

Metastasis Present 

Perr> and Shaw (1893) 

IS 

3 (20 per cent) 

Outerbridge (1913) 

no 

24 (22 per cent) 

Cohen and Colp (1927) 

4 

0 

Whipple et al (X935) 

7 

2 (28 per cent) 

Ransom (1938) 

5 

0 

Bagenstoss (1938) 

28 

15 (53 6 pet cent) 

Dick (1939) 

13 

1(77 per cent) 


IS2 

45 (24 per cent) 


Carcinoma of the Head of Pancreas — The 
head alone is the seat of growth m 40-66 per cent of 
cases The growTh irises from the epithehum of the 
acim or smaller ducts, and is usually hard and scir- 
rhous The grade of mahgnancy is unfortunately 
high m most cases (81 per cent), corresponding 
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to gastric carcinoma m this respect Drapiewski 
(1944), of the Mayo Chmc, found the following 
grades of malignancy in 82 carcinomas of the 
pancreas Grade i, i case (i 2 per cent) , Grade 
2, 14 cases (17 per cent). Grade 3, 33 cases 
(40 per cent). Grade 4, 34 cases (41 per cent) 

“ Because of its highly infiltrative growth, the exact 
limits of the neoplasm are not discermble Indeed, 
microscopical section usually shows extension of 
malignant cells at some distance into pancreatic 
tissue which appears grossly umnvolved ” (Brunsch- 
wig, 1942) (see Case 3 reported here) At operation 
or autopsy invasion of the duodenal wall, mesocolon, 
and adjacent blood-vessels is a frequent finding 
Fmally, metastases to lymph-nodes, liver, and lungs 
occur relatively early Drapiewsla (1944) found 
metastases in lymph-nodes in 73 2 per cent of 82 
cases examined All reports agree that early and 
extensive metastases are the rule, and that the disease 
IS rapidly fatal, the illness averaging 4| months 
Of 12 cases reviewed at autopsy. Ransom (1938) 
found only 2 cases operable, one in the head, the 
other m the body Of 46 cases of carcinoma of the 
head of the pancreas and ampulla-papiUary region 
seen during a 2-year period (1942-4), Cattell (1945) 
reports 3 radical excisions for carcinoma of the head 
of the pancreas, whereas there were 13 such excisions 
for ampulla-papillary carcinoma 

DIAGNOSIS 

Climcal Features — Carcinoma of the ampulla- 
papill ry region and to a less extent of the head of 
the pancreas possesses only one good feature the 
development of jaundice at a relatively early stage 
of the disease Classically the jaundice is painless 
and progressive , but recent studies have defimtely 
proved that in a high proportion of cases the jaundice 
IS neither painless nor progressive 

Icterus occurs in practically all cases of carcinoma 
of ampulla-papillary region It was present in 105 
of no cases reported by Outerbridge (1913), and 
m all 52 cases reviewed by Palhn (1920) In carci- 
noma of the head of the pancreas, jaundice was 
observed in 86 per cent (Rives et al , 1937) and 81 
per cent of cases (Berk, 1941), and severe abdominal 
pam in 46 per cent of cases (Drapiewski, 1944) 
When carcinoma of all parts of the pancreas are 
considered the incidence of jaundice is naturally 
lower (71 per cent) and pain higher (76 per cent) 
(DrapiewsU, 1944) Indeed, pain is a major com- 
plaint in such cases In Ransom’s series (1938) of 
109 cases of caranoma of the pancreas and bile- 
ducts, abdormnal pain was the major complaint m 
45 per cent of cases and the most common mitial 
complaint In half the cases the pain was felt in 
the epigastric region and had a contmuous boring 
character, going through to the back In the 
others the pain closely resembled mild attacks 
of faihary colic Pam associated with carcinoma of 
ampulla-papillary region is almost mvanably of the 
latter type 

Loss of weight, anorexia, and asthema are early, 
rapidly progressive features in carcmoma of the head 
of the pancreas, usually preceding the jaundice , 
whereas in ampulla-papillary caranoma they are 
less marked and mamfest themselves only after the 
onset of jaundice (Cattell, 1945) 
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Reflex vomiting occurs in one-third of the cases, 
while progressive vomiting due to duodenal obstruc- 
tion by growth occurs occasionally as a late or the 
only presenting feature of the disease Severe con- 
stipation IS present m over a third of cases (36 per 
cent) and steatorrhoea m 12 per cent (Ransom, 1938) 
Fever and rigors occur occasionally, and may be 
conspicuous features (Case 4, herein described) 
Examination of the abdomen usually reveals the 
edge of an enlarged liver, and may reveal the presence 
of a pancreatic tumour (23 of 35, 1 e , 65 per cent, 
cases of carcinoma of pancreas — Schnedorf and Orr, 
1941) (tumours of the ampulla-papillary region arc 
usually too small to be palpable), secondaries m the 
hver and peritoneum, free fluid m the peritoneal 
cavity, and finally a dilated gall-bladder One 
should be chary of concluding inoperability when 
there is free fluid m the peritoneal cavity The 
writer has observed two cases of carcinoma (one 
pancreatic, one gastric) during 1945, m which free 
fluid in the peritoneal cavity was caused by starva- 
iVOT iV^pispriAnnvMnTTiW At ibisviV eraifvef Abr .beu* 
fluid completely disappeared after the administration 
of a high protein and carbohydrate diet 

Dilatation of the gall-bladder is present in nearly 
all cases Its detection clinically or at peritoneo- 
scopy or operation is of such diagnostic importance 
that we should pause to consider its significance in 
some detail Courvoisier’s law, which is concerned 
with the problem, states literally “ With obstruc- 
tion of the common duct by stone, dilatation of the 
gall-bladder is rare , the organ being usually 
shnmken With other types of obstrucuon, on the 
other hand, dilatation is the rule , shrinking occur- 
ring in only one-twelfth of the cases ” This law 
was enunciated by L G Courvoisier m a small 
monograph deahng with the pathology and surgery 
of the biliary tract published in 1890 In this he 
described the condition of the gall-bladder in 187 
cases of obstruction of the common bile-duct with 
jaundice In 87 cases the obstruction was due to ^ 
stones, and of these 80 per cent had a shrunken 
gall-bladder On the other hand, m 92 per cent 
of the 100 cases, in which obstruction was due to 
causes other than stones, the gall-bladder was 
distended Courvoisier went on to explain this 
striking difference by pointing out that infection of 
the gall-bladder wall, nearly always present with 
stones, produced so much fibrosis that dilatation 
was impossible With other causes the thin-walled 
bladder was able to dilate, sometimes to large 
proportions 

This law has since been fully confirmed 
repeatedly Cabot (1909) gives the following 
figures for 86 cases studied 57 cases of stones in 
common bile-duct — in 2 only was the gall-bladder 
dilated , whereas m 29 cases of carcinoma of the 
head of the pancreas, only 2 did not present a 
distended bladder Thus 4 cases out of 86 proved 
the exception to the rule Ransom (193^) found a 
dilated gall-bladder in 83 per cent of 109 cases of 
obstructive jaimdice due to carcinoma 

Chnically it is possible to feel the distended gall- 
bladder in only half the cases (Eustermann, 1922, 
138 cases studied) Thus Courvoisier’s law is of 
much greater pracucal importance at peritoneo- 
scopy or laparotomy than at the bedside 


Radiography — In Licber, Stewart, and Lund’s 
(1939) series positive evidence of a lesion in the 
region of the papilla was found m 16 of 60 cases 
(27 per cent) In carcinoma of the head of the 
pancreas positive evidence in the form of widening 
of the duodenal curve or compression or invasion 
of the duodenal lumen usually signifies a late stage of 
the disease (Brunschwig, 1942) 

Tests of Liver Funetion — These tests are 
most useful and constitute an important advance 
in the diagnosis and treatment of jaundiced states 
It IS well to know that these tests have certain 
limitations, and to remember that the hver is an 
organ performing many functions, which are not 
equally injured by a disease process or toxic agent 
There is “ dissociation of the functional activmes 
of the liver ” (Mann, 1942) The value of the 
tests IS that, on the one hand, they reliably assist 
in the diagnosis between obstructive and hepato- 
genous jaundice, and on the other they detect the 
presence or absence of liver insufficiency A know- 
!cdgc of die hcccc cs, of course, of the geeacesr 
importance m guiding the pre-operative treatment, 
the type of operation and post-operative management, 
and m the prognosis 

The absence of bile in the duodenal contents 
and ficces, and the absence of urobilinogen from 
the urine signify complete obstruction of the bile- 
ducts — the classical features of obstructive jaundice, 
in the early stages of which tlie hver functions are 
normal On the other hand, there is the typical 
picture of hepatogenous jaundice with bile in the 
stools and increased amount of urobilinogen in 
the urine with failure of the hver funcuons early 
in the disease Now, if these two types of jaundiced 
states remained as such, or if all cases of jaundice 
could be seen within one or two weeks of onset, 
there would be little difficulty m disunguishing one 
from the other But the types tend to merge 
obstruction is complicated by hepatiUs , and 
hepatius by obstruction In obstructive jaundice 
due to stone or neoplasm in the bile-passages, hver 
damage is brought about by continued back pressure 
or by infection or both In pure hepatogenous 
jaundice (toxic, infective, and cirrhouc), intra- 
hepatic biliary obstrucuon occurs in 20 per cent of 
cases (Steigmann and Popper, 1943) Indeed, these 
authors found evidence of some obstrucuon m nearly 
all cases of hepatius , but complete obstruction of 
2-30 days’ durauon occurred m 20 per cent of 127 
cases studied The hver in these cases shows 
dilatauon of the small bile capillaries within the 
parenchyma all the way to the portal triads (Popper, 
1936 , Hanger, 1940) According to Aschoff (i 937 ) 

“ The morphologic picture localizes the obstrucuon 
in the region of the periportal fields at the juncuon 
between the bile capillaries and bile-ducts Here 
the most vulnerable part of the bihary system is 
locahzed ” 

Steigmann and Popper (1943) proceed to show 
that the simplest way of recognizing the real nature 
of these cases of hepatiUs complicated by mtra 
hepatic obstruction is to determine the urobihnogen 
excretion m the urine for a prolonged period A 
isolated estimauon may give an erroneous impression 
“ A continuous observation of the urobihnogei 
excreuon throughout the course of the disease woul< 
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, 7; * « carcinoma A, Simple transduodenal excision , B, Hirschel s (1914) 

Fig 155 —Early operations for mth wedge excision ot head of pancreas and end-to end “"“stomosis 

IxLiplI of limited cylindrical f °f ,\'^„‘t““5"fS'radiSl excision of head of pancreas and duoden^-^im operation for 

duodenum . C, Kausch s (jP'^^'^d^Sf^ancreatico-duodenectom performed in 'SPS-rad.ca/ opcrmioiu carnet 

'’“/"oncer E Whrppfe plmSs, and Mullins (1935) F, Brunschwig (1937) . G. Whipple (1938) , H, Hunt 


irctnoma of head of . 

nee 1935 for both types oj cancer u, « r-a'ttZn 'froA'i'S 
1941) , 1, Whipple (one-stagel (i943) and J, Cattell ( 943) 
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latter could be remedied by the former This, 
coupled with a better understanding of shock and 
Its prevention and treatment by blood and plasma 
transfusions, have contributed immensely in trans- 
forming a formidable and dangerous and conse- 
quently rare undertaking into a relauvely safe and 
common one Thus, m 1940, it became possible 
to carry out successfully radical pancreatico- 
duodenectomy in one stage Whipple (1945) for 
carcinoma of the head of the pancreas, and Hunt 
(1940) for ampulla-papiUary carcinoma {Ftg 155, H) 
By April, 1942, at least 64 radical pancreatico- 
duodenectomies had been performed , and the 
time had come for a critical review of the results 
achieved The mam interest was now focused 
on the harmful effects of pancreatic exclusion The 


fistula, the common bile-duct should be anastomosed 
to the jejunum m one-stage resection, and its cut 
end should be tied and inverted with silk sutures 
or anastomosed to the jejunum in staged opera- 
tions in which a cholecyst-jejunostomy is performed 
first 

At the time of writing no less than 125 cases of 
radical pancreauco-duodenectomy have been re- 
ported since 1935 (Orr, 1945, 104 cases, Cattell, 
1945, 18 cases (5 included m Orr’s report) , Cole 
and Reynolds, 1945, 5 cases , and 3 personal cases 
reported here) The operative mortality has been 
28 per cent The best senes of cases reported so 
far is that of Cattell (1945) who, during a two-year 
period (August, 1942-August, 1944), performed 17 
radical pancrcatico-duodcnectomics (12 for carcinoma 


Table II — Operative Mortality 




No of Cates 


Deaths 

Percetttatie 

Transduodcnal excisions (Hunt, 1941) — 





1898-1925 


46 


20 

45 

1925-1941 


47 


7 

15 

Radical pancteatico duodenectomy - 

— 





1935-1942 {Whipple, 1942) 

T\so stage 

41 


12 

292 


One stage 

23 


8 

34 7 

1942-1944 (Orr, 1945) 

Two stage 

*5 


4 

26 6 


One stage 

19 


6 

31 5 

1942-1944 (Cattell, 1945 ) 


17 


2 

It 8 

Table III — Results of 

Palliativf Biliary Entero-anastomosis 






Atera^e Lenstth 

No of Cases 

Operatise No 

of Cases 

of Life after 

Author Operated On 

Mortality Folhioed 

Operatwf 

Judd and Parker (1928) 

34 

470 

12 


(mths ) 

7 7 

Colter and Winfield ( 1934 ) 

30 

26 6 

19 


7 2 

Fraser, Sir J (1938) 

211 

SI 84 

140 


« 

Sallick and Garlock (1942) 


48 0 

25 


63 

Gray and Sharpe (i 943 ) 

lit 

63 6 

4 


15 5 

♦ 66 pet cent dead in less than sie months 

, and the test within 

a year 

, but dunng 

life a larce percentage enioycd freedom from pam and jaundice 



t AU carcinomas of ampuUa papillary region only 





Table IV — Results of Local Excision of Ampulla-papillary 
Carcinoma {After Hunii 1941) 


No of Caus 
Operated On 

109 


Operauve 
Mortality 
Per cent 

31 I 


No of Cases 
FoUenoed 


56 


mortahty of the operation had been 32 per cent 
(Whipple, 1942) , and according to Cattell (i943) 
the commonest cause of death had been the develop- 
ment of internal pancreatic fistulte A small number 
of deaths had been caused by bile peritomtis due to 
sloughing of the hgated end of the common bile-duct 
Of 41 cases of radical resection reported by Whipple 
(1941), 8 developed an external pancreatic fistula 
and 5 a bihary fistula The former closed spon- 
taneously, but the latter often did not Moreover, 
a proportion of patients developed some impairment 
of carbohydrate metabohsm as shown by varying 
degrees of diabetes , and others, probably a third, 
had deficient absorption of fat and protein 

Owing to these comphcations, Whipple (i943) 
(.Fig 155, 1) and Cattell (1943) (Ftg 155, decided 
to re-estabhsh the flow of pancreauc juices into the 
intestme by anastomosis of the pancreatic stump, 
or duct if dilated, to the jejunum or stomach , and 
this has now become a routine procedure wherever 
possible To prevent bile peritonitis and bile 


Average Length /Iwra^c Length 
of Life of Patient of Life of Patients 
Dead when Lnmg when 

Reported Reported 

17 4 months 32 5 months 

(24 cases) (32 cases) 

of ampulla-papillary region, 3 for carcinoma of head of 
pancreas, 1 for carcinoma of duodenum, and i no 
carcinoma found) with two operation deaths (11 8 
per cent) (i dying of shock and anuria 24 hours after 
operation, and the other of pyelonephritis and peri- 
carditis two months after operation) In all these 
the pancreatic stump was anastomosed to the 
jejunum , and resection was performed in two 
stages in 13, and in one stage in 4 

PROGNOSIS 

The immediate mortality figures for the various 
types of operation are given in Table II It is 
noteworthy that Cattell's personal cases, in most of 
which the operation was performed in two stages, 
and included anastomosis of the pancreatic stump 
to the jejunum, should show such a low mortality 
It IS a most encouraging picture There are as yet 
no comparative operation mortality figures for carci- 
noma of ampulla-papillary region and for carcinoma 
of pancreas 
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then anastomosed , and the cut end of the common 
bile-duct implanted into the side of the jejunum 12 in 
distant from the gastrojejunal anastomosis (Fig 157) 
A dram was placed down to the pancreatic stump , and 
the abdomen closed 

Pathology {Fig 158) — “A whole section to include 
the wall of the duodenum and the whole portion 




Fig 157 — Case 2 One stage radical nancreatico duodenectomj 
wth pancreatic exclusion 


of excised pancreas shows a fairly well-diflferentiated 
adenocarcinoma of the pancreas of the scirrhous type 
The umnvaded portion of the pancreas shows a good 
deal of cirrhotic change The growth has invaded the 
mucosa of the duodenal wall beyond the musculans 
mucosK No lymph-nodes were available for section ” 
Progress — The immediate post-operative stage passed 
without incident The abdomen healed by primary 


one stage There was satisfactory digestion and absorp 
tion of fat and protein Death 9 months later from 
carcinomatosis 

Case 3 — ^Adenocarcinoma of the head of pan- 
creas treated by radical pancrcatico-duodcnectomj 
(One-stage) with pancreatico-jcjunostomy 

Mr D \V , aged 52, admitted July iS, 
1945 Severe diarrhoea lasting a fortnight 
7 weeks before admission, jaundice for 3 
weeks, increasing in intensity, recurrence 
of diarrhoea with pale offensive stools 
one week before admission No pain 
Moderate loss of weight 

On Examination — A thin, emaeiated 
and moderately jaundiced man Liver 
edge 1 1 in below costal margin Palpable 
enlargement of gall-bladder, and hard 
mass in region of head of pancreas R B C 
4,800,000 per c mm Hb 90 per cent 
Serum-bilirubm 4 8 mg per cent Pro- 
thrombin index 70 per cent Hippunc 
acid test normal 

Provisional diagnosis of carcinoma of 
head of pancreas 

Operation (July 24) — Under spinal aoTsthesia 
Oiic-stage radical paiicreatico-diwdencctomy vnth pan- 
creatico-jcjitnostomy (Whipple, 1943 teehnique See 
rigs 155, I, 159, A ) The hver was a httle enlarged, 
the common bile-duct and gall-bladder markedly so 
There was a small hard mass localized to head of the 
pancreas No secondaries detected The portal and 
superior mesenteric veins were free The duodenum 



A 


Fig 158 — Case 2 Scirrhous adenocarcinoma of head of 
pancreas invading the duodenal wall ( x 35 ) 


muon Jaundice cleared , the patient gamed weight 
and left hospital three weeks after operation Carbo- 
hydrate metabohsm and fat absorption were not dis- 
turbed Six months after operation, the patient 
developed acute pyehtis From then on his general 
condition deteriorated , secondary nodules appeared m 
the abdominal wall and he died 9 months after his 
operaaon from carcinomatosis A post-mortem exam- 
ination was not performed 

Comment — A case of scirrhous adenocarcinoma of 
the head of the pancreas successfully removed by radical 
pancreatico-duodenectomy with pancreatic exclusion in 
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and head of the pancreas were easily mobihzed Th 
stomach was divided across the pyloric antr^ ana tn 
common bile-duct above the duodenum The paiKrea 
was divided across its neck, the line of section hMUg 
ij in distant from the visible edge of the growth in 
pancreatic duct was dilated, having a diameter ot f m 
The jejunum was divided 4 in from the duodenojejuna 
junction The growth-contaimng mass was then separ- 
ated from the portal vein and superior mesenteric vessels, 
and removed The cut end of the jejunum was anasto- 
mosed to the cut end of the common bile-duct -in 
dilated pancreatic duct was then anastomosed to tlie 
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side of the jejunum descending from its junction wiA 
the common bile-dua Lower down the cut end of the 
stomach was joined to the side of the jejunum The 
abdomen was closed without drainage , , j 

Pathology — “ A section to mclude the whole head 
of the pancreas and adjacent duodenal wall shows a well- 
differentiated Grade I adenocarcinoma of the pancreas with 
marked scirrhous reaction (Fig 159) The growth is just 
invading the submucosa of the duodenum but no f;M*ther 
The growth, however, reaches the excision end, and may 
not have been completely removed ” 


( 




A 


Fig IS9 — Case i Scirrhous adenocarcinoma 
of head of pancreas 


The picture was that of obstrucuve jaundice Owing 
to the patient’s poor general condition, operative treat- 
ment, if possible, should be staged 

First Operation (Oct Ss i945) —Under mtrous 
oxide, oxygen, and ether Cholecystomy The liver was 
markedly enlarged, the gall-bladder and bile-ducts 
were dilated, and the former was tucked away under 
the hver There was a hard nodule about in in 
diameter in the head of the pancreas There were no 
secondaries , the duodenum and head of the pancreas 
were easily mobilized and the veins appeared free But 
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Progress — In the immediate post-operative stage 
recovery was slow but steady Jaundice cleared up, 
heahng of wound per pnmam Carbohydrate metabohsm 
has been normal , the patient can tolerate and digest 
and absorb normal quantities of fat , but excessive intake 
immediately leads to the passage of ‘ oily ’ stools He 
has gained weight and strength and is now back at his 
old job of house decorator and painter 

Comment — Section through the neck of the pancreas 
seemed to be rj in away from the near edge of the growth 
m the head, and yet the pathologist reports that the 
growth reaches the site of excision This suggests the 
advisabihty of sectiomng the pancreas farther to the left, 
through the body, as a rouane measure in cases of 
carcinoma of the head 

Case 4 — ^Adenocarcinoma of the head of the 
pancreas treated by a two-stage radical 
pancreatico-duodenectomy 

Mr H B , aged 43, adimtted on Sept 21, 1945 
Previous history of chrome gastric ulcer for which a 
partial gastrectomy with short loop post-cohe anastomosis 
had been performed on Oct 25, 1943 Present history 
of rigors for 6 weeks accompamed by increasing jaundice 
and pain in nght hypochondrium Some loss of weight 
Pale stools and dark urme 

On Examination — Marked jaundice, little wasung 
Tender and enlarged hver Gall-bladder was not 
palpated R B C , 4,900,000 Hb, 17 g per cent 
Serum-bihrubin, 6 mg per cent Van den Berg test, 
biphasic reacuon Hippunc acid test poor excretion 
Prothrombin index, 26 2 per cent Prothrombin res- 
ponse to injection of vitamin K was prompt Urine 
showed no excess of urobihnogen 
VOL wxn' — NO 134 


the panent was in no fit state to stand a big operation 
Cholecystostomy was done in favour of cholecyst- 
jejunostomy Parenteral vitamin K was given Recov- 
ery was rapid and the patient gained weight 

Second Operation (Oct 22 — 3 weeks later) — 
Under spinal anaesthesia Radical pancreatico-duodenec- 
tomy The liver had shrunk to almost normal size The 
pancreas was now generally enlarged and turgid, and 
the growth appeared to have invaded the whole head of 
the gland All the neighbourmg ussues were engorged 
with blood and the veins stood out A radical excision 
of the head of the pancreas and duodenum was indicated, 
but obviously fraught with difficulties After mobihza- 
tion of the duodenum and head of the pancreas, the 
neck of the pancreas was cut across The duodenum 
was then divided just to the right of the superior mesen- 
teric vessel, and the cut end of the distal portion m- 
vaginated On separatmg the head from the portal 
vein, the latter was torn and serious htemorrhage occurred 
The rent was eventually repaired by suture Further 
separation led to more bleedmg, so that eventually a 
narrow cuff of the head of pancreas had to be left in situ 
around the portal vein The common bile-duct was 
divided and its end hgated and invaginated By this 
time the pauent’s general condinon was so poor that the 
operation had to be temunated quickly The pan- 
creauc stump was stitched, and the cholecystostomy 
was not disturbed The continuity of the intestinal 
tract was, of course, assured by the previous par tial 
gastrectomj A drainage tube was put down to the 
pancreanc stump, and the abdomen closed 

Pathology — “A whole secuon shows a Grade 2 
adenocaremoma of the pancreas invadmg the submucosa 
of the duodenum (Fig 160) The papillomatous 

9 
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growth m the ampulla and projecting into the duodenum 
through the orifice of the common bile-duct is a benign 
papilloma and does not appear to have any connexion 
with the carcinoma of the pancreas ” 

Progress — The immediate post-operative period 
was stormy The patient developed a pancreatic fistula, 


and bile-stained The gall-bladder was congenitally 
absent, and common bile-duct dilated Some enlarged 
lymph-nodes were present along the upper border of the 
body of the pancreas The diagnosis was m doubt, 
and it was judged that a cholcdocho-jejunostomy and 
time would settle the diagnostic problem, and serve as a 



which persisted for one week Then signs of generalized 
acute peritonitis developed and the patient died from 
this 12 days after operation A post-mortem examination 
was not made 

Comment — It is the considered opinion of an 
experienced pathologist, who examined this specimen, 
that the papilloma of the ampulla was simple and that it 
bore no relationship to the adenocarcinoma of the head 
Such an occurrence must be very rare indeed , and I 
know of no published report of a similar case 

Death in this case was indirectly caused by a pan- 
creatic fistula , a complication which once again empha- 
sizes the absolute necessity of anastomosing the pancreatic 
duct to the alimentary tract 

The extraordinarily rapid progress of the growth 
during the three weeks following the first operation caused 
some surprise and dismay at the second operation Such 
a development is unfortunately not uncommon, and 
always leaves one in doubt as to how much of it is due 
to handhng of the growth and disturbance at the first 
operation 

Case 5 — Chrome pancreatitis simulating carci- 
noma of the head of the pancreas 

Mr A B , aged 59 years, adnutted July 10, 1944 
History of painless progressive jaundice for 6 weeks, 
with clay-coloured stools and dark urine Some loss of 
weight , but good appetite 

On Examination — ^Little wasting, marked jaundice 
Liver and gall-bladder not palpable R B C , 2,010,000 
per c mm Hb, 44 per cent W B C , 22,000 Blood- 
bihrubin, 3 mg per cent Hippuric acid test normal 
Prothrombin index, 73 per cent Satisfactory and 
prompt prothrombin response to parenteral injection of 
vitamin K 

Five pints of blood were given to combat anaimia, 
and pre-operative vitamin K daily 

Operation (July 24) — Under ether ansesthesia 
Choledocho'jejunostomy Both head and body of the 
pancreas were hard and swollen The hver was enlarged 


first stage to reseaion if the lesion should prove to be 
carcinomatous The common bile-duct was divided 
above the duodenum , the lower end tied, and the 
upper end anastomosed to the jejunum, which was 
brought up in front of the transverse colon and omentum 
Progress was satisfactory and rapid , jaundice 
cleared , and the patient began to gam weight and 
strength A second operation Was advised, but the 
patient refused to consider it 

He has now been at work for over a year, has gained 
more weight , and he is well, his appetite is good, and 
he can eat anything, including fatty foods Exaimnauon 
of the abdomen on three occasions since operation has 
failed to reveal any abnormahty 

Biopsy of a pancreatic lymph-node showed chronic 
inflammatory changes only 

Comment — This was clearly a case of subacute or 
chrome pancreatitis completely simulating caremoma, 
which cleared up after internal biliary drainage It 
serves to illustrate the importance of performing the 
operation of radical pancreatico-duodenectomy m two 
stages in all cases in which the diagnosis of carcinoma 
IS in doubt 

Other Cases 

During the same period under review (1942-5, 
inclusive), the following additional cases were observed 
8 cases of carcinoma of the head of the pancreas (not 
confirmed histologically), 2 of the body, and i of the 
head and body Of these only 2 cases of carcinoma of 
the head were operable , one died of hver failure 5 days 
after cholecyst-jejunostomy, and the other refused to 
submit to resection after preliminary cholecyst-jejunos- 
tomy and died 5 months later A chmcally pipable gall- 
bladder was found in 50 per cent of the cases with 
jaundice, which was present in 6 of the 8 cases of carci- 
noma of the head In the remammg 2 cases the presenting 
feature was vomiting due to duodenal obstruction by 
growth In all cases except 2, abdommal pam was a 
prominent feature, preceding the onset of jaundice 
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THE EXCISION AND REPAIR OF DEEP THERMAL NECROSIS 

By O T MANSFIELD 

SURGEON, CMS PLASTIC UNIT, ST ALBANS 


The surgical excision of tissues irreparably damaged 
by heat has been advocated for a considerable time 
(WihnSj 1901 j Wilhsj 1925 , Mason, 1941 , Young, 
1942), but the method has several limitations which 
may have prevented its practice in suitable cases 

In theory, the sooner a devitalized area is 
separated from its host, the sooner will surgical 
repair be practicable and the shorter the stage of 
toxic absorption from the infected slough This is 
generally accepted, but we have found less support 
for our opimon that the corollary of this statement 
IS that, whenever possible, excision of the entire area 
should be carried out before proteolysis occurs and 
should be immediately followed by primary repair 
Ln .mcisr rasej! 5 LtrJb .ne/ULW rum ive u^d£‘4^.u'J£•Jy rtScrvtftd 
by spht skin-grafts providing these will have a vascii- 
lar bed for their reception , exposed tendons Qr 
cortical bone, for example, cannot support apy 
thickness of free graft whatsoever, their fallu^e 
over such areas will result in further infective 
necrosis 

For primary excision to be practicable, the follow- 
ing must be fulfilled (i) The area of necrosis mu^t 
be capable of total excision (2) The area to he 
excised must not be surrounded by an area of partial- 
thickness skin loss (3) Facihties for immediate 
repair of the area must be available 

To consider these items in detail — 

1 The Area of Necrosis must be capable of Totcil 
Excision — ^Although partial excision of the slough 
may dimimsh the degree of infective toxajmia, it ts 
of limited value in that epitheliahzation will be 
delayed until separation of the remaining slough ha.s 
occurred The more common difficulty, howevet-, 
IS the determination of whether or not deep epi- 
thehal elements have survived We consider that 
if the other criteria can be fulfilled, the sacrifice 
of a few sweat glands and hair folhcles is of no 
importance In a large burn where, possibly, not 
more than 10 per cent of the deep elements are 
viable, the rate of heahng from these survivors is So 
slow as to be valueless , scar contracture will occur 
in the intervemng areas, producing, ultimately, delay 
in epithehahzation and probable deformity It is 
the difficulty of estimating the proporuon of sur- 
viving elements which hmits the field for early 
surgery , this is in no way simphfied by the know- 
ledge that a proportion of those surviving the 
original heat necrosis will fail to survive the infective 
phase The use of picro-fuchsin to determine the 
proportion of viable structures in a burn has beep 
investigated by Patey and Scarff (in 1944) We 
have had no experience of this method, nor of the 
use of fluorescein, which has been used by Amencap 
workers Neither of these methods gives any 
estimate of which cells will fail to survive the infective 
phase, and it is clear that this is entirely a matter pf 
chance 

2 The Area to be excised must not be surroundenj, 
by an Area of Partial-thickness Skin Loss — ^Although 


we have excised areas of full-thickness skm loss, 
when surrounded by a more superficial Joss, we 
do not consider this a valuable techmque unless 
performed in the second or third week, when the 
area of slough is clearly demonstrable The graft- 
ing of such defects is hazardous, as the inevitable 
infection of the surrounding areas will tend to 
dimmish the percentage take of the graft 

We regard this as one of the most important 
criteria to be fulfilled before early operation upon 
a thermal burn is contemplated 

3 Facilities for Immediate Repair of the Area 
must be available — Immediate repair of the defect 
will, in most cases, mean the use of pamal-thickness 
skj/t-grafts immediately following the excision 
Any delay, even for a few days, between the two 
parts of the operation may permit local sepsis to 
occur, and will allow the development of scar nssue 
in the recipient areas Even with the aid of chemo- 
therapy It IS preferable to graft a recent surgical 
wound rather than granulanons, however admirable 
(Rank, 1940 , Mowlem, 1941, 1944) 

Other factors bear upon the question of immediate 
repair , the availability of adequate donor areas for 
tlie spht skm-grafts and the technical equipment 
of the surgeon to cut these grafts without risk of 
damaging important donor areas, are but tivo 
essential requisites 

While these three criteria are, clearly, not 
absolute, when they occur together we consider that 
the early excision and immediate repair of an area of 
complete thermal destruction should be considered 
The case quoted to illustrate this acuve approach 
cannot be considered as typical of the type of loss 
suitable for surgery , nevertheless, we find it diffi- 
cult to beheve that any other method of treatment 
would, in the presence of such extreme destruction, 
have enabled the patient to stand upon her own 
limbs two months after injury 

CASE REPORT 

Jan 4, 1945 Mrs B , aged 47, was blown by the 
explosion of a V2 bomb into her own fire and was pinned 
by masonry for 3 hours m more or less direct contact 
with the embers 

Jan 6 Transferred to an E M S Plastic Unit 
Condition on admission good , comfortable and uncom- 
plaimng (Pig 161 ) 

The right leg had been burnt around the arcum- 
ference of the distal half of the thigh and proximal half 
of the leg Diagnosis of the depth of the bum was 
compheated by the liberal application of gentian violet 
dye prior to admission 

The left leg showed an extreme degree of heat 
coagulation , the muscles of the thigh and calf on the 
lateral aspect were grey and quite friable and had the 
appearance of slowly-cooked meat 

Jan 12 Operation Necrotic skm was removed 
from the lateral and posterior aspects of the thigh from 
the gluteal fold to the popliteal fossa In the leg, the 
skin of the upper two-thirds of the posterior and antero- 
lateral aspects was excised, together with that over 
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the upper two-thirds of the subcutaneous border of the 

the thi gh the lateral half of the biceps was removed, 
while in the leg the upper two-thirds of the muscles in 
the antero-lateral compartment were excised completely, 



Fig i6i — CJan 6, 1945 ) Condition on admission, show- 
ing the black necrotic skin with muscle protruding in the 
calf 

as were the peroneal nerve and the lateral half of the 
calf muscles All these structures were quite necrotic 
Operation was then terminated, as the patient’s 
general condition was deteriorating and the circulation 
of the foot had suffered when the anterior Ubial artery 
had been tied, as it perforated the mterosseus ligament 
It was known that all necrotic tissue had not been 
removed at this operation and that many areas, though 
not necrotic, were markedly affected Further ablation 
was clearly necessary as the upper two-thirds of the 
fibula, Its mterosseus membrane, and the anterior half 
of the tibia were exposed and would sequestrate 

PemciUin-sulphonamide powder was insufflated on 
the wound, a pressure dressing applied, and the limb 
unmobihzed in plaster 



Fig i6i — CJan 24 1 Afi« excision of avascular skin 
and musdc Tibia and fibula exposed 


An interesting note on the pathology of heat necrosis 
was the marked absence of bleeding from veins, although 
arterial pulsation was undimmished In some areas 
(the upper half of the anterior tibial, for example) the 
local arteries ran apparently unscathed through muscle 
so friable that it could be removed with the feger 
Jan 14 Post-operative condition satisfactory 
Jan 16 Suddenly, after complammg of severe pain 
in the foot, the patient became quite irrauonal, with 
pyrexia, marked tachycardia, and a raised respiratory' 
rate il pints of blood were given, with improvement 
Jan 17 Operation Further small areas of slough 
were removed, mainly fascia Some muscle bundles m 
unopened and apparently viable fascial sheaths were, 
in fact, found to be necrotic These were excised In 
the peroneal region clean granulations were present 
over a small area Dressmg as before 
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Jan 22 Considerable improvement following opera- 
tion Toxic facies no longer present 

Jan 24 Operation At least 95 per cent of the 
area was found to be covered with clean granulations 
The remaimng 5 per cent consisted of odd tags of slough- 
ing fascia, skin, and muscle These were removed 
The cortex of the antero-medial and antero-lateral 
aspects of the tibia m its upper two-thirds, together 
with the crest and most of the tibial tubercle, was 



Fig 163 — (Feb 10) Radiograph showing the amount of 
tibia and fibula removed 

removed by hammer and chisel to expose the medulla 
The upper two-thirds of the fibula and mterosseus mem- 
brane were removed Strips of thin split-grafts cut 
from the abdomen were used to cover most of the kg 
and a small area of thigh Pressure dressing and plaster 
fixation Neither penicillin nor sulphonamide powder 
was used (Fig 162 ) 

Feh 2 Operation Further cortex was removed 
from the tibia, the amount removed at the previous 
operation being inadequate in that none of the grafts 
over this area had survived and granulations were scanty 
and of poor quahty 50 per cent of the grafts used at 
the previous operauon appeared to have survived 
Granulauons between these grafts were clean and of 
good texture Further grafts were cut from both thighs 
to give about 30 per cent cover over the calf and 75 per 
cent over the thigh 

Feb 16 Operation Further grafts, cut from the 
back, were used to cover the remaimng defects Grafts 
from previous operauon 100 per cent (Fig 164 ) 

Feb 27 Left leg almost completely healed, areas 
remaimng unhealed bemg of no significance Afebnie 
for one week Started to get up , legs very weak, but 
without deformity of knee or ankle General condiuon 
excellent This was 7 weeks after injury 
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The patient has since been seen on vinous occasions 
She walks well with a stick and a toe spnng to make 
good the loss of the muscles of the interior tibial and 
peroneal groups Foot-drop has not occurred owing 
to the fixation of the distal muscle stumps by scar tissue , 
because of this there is only a few degrees of plantar 
flexion j passive dorsiflexion full CCdcma of the foot 
IS controlled by a ertpe bandage , sensation on the sole 
normal Knee flexion 75° No further surgery required 



Fig 164 — tFeb 16 ) After grafts had been used on 
two occasions to co\er the defects 


Comment — Three further points of interest arise 
from this case , first, that the only occasion in which the 
patient was severely ill, or suffered toxaimia m any way 
comparable to the magnitude of the burn, occurred when 
the surgical treatment was inadequate, and was relieved 
by further surgery 

Secondly, that chemotherapy was used on two occa- 
sions only and that on the first of these it could not 
compensate for inefficient surgical treatment Pemcilhn 
m this type of case should be used locally in conjunction 
with surgery , systemically, should a celluhtis or lymph- 
angiQs develop as a result of surgery 

Thirdly, attention is drawn to the variable sites of 
donor areas for the split-skin grafts At no time was 
the repair delayed by lack of available donor areas 

In this case it will be noted that immediate repair 
of the area was not performed This was because the 
extreme degree of loss made total excision of the affected 
area at one operation impossible 

SUMMARY 

1 The early excision and repair of thermal 
burns involving destruction of all layers of the skin 
IS discussed 

2 The circumstances m which this is the method 
of choice are itermzed 

3 An illustrative case is described 

4 The word ‘ bum when used in this paper, 

is used for lack of a suitable alternative We consider 


the mcchamsm of ussue death, whether it be trau- 
matic, chemical, thermal, or clectncal, to be of 
academic interest only , our surgical interest must 
be toward the repair of the loss 



Tic 165— (Apnl ii ) Final condition of Je? Walking 
well With toe spring Scirs surrounding the graft are h\’per 
trophic, but alrcidj subsiding No further treatment re- 
quired 


My grateful thanks are due to Mr Rainsford 
Mowlem, Surgcon-in-Charge, Plastic and Jaw Umt, 
Hill End Hospital, St Albans, for advice and 
assistance 
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RECONSTRUCTIVE SURGERY OF THE HAND 

WITH SPECIAL REFERENCE TO DIGITAL TRANSPLANTATION 

By A R MURRAY 
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TEMPORARY ASSISTANT SURGEON, THE ROYAL INFIRMARY, EDINBURGH 


The experience gained while in charge of the Hand 
Chnic at Leith Hospital dunng the past four years 
has convinced me that, if the ideal of treatment is 
to be approached, there must be contmuity in a 
smgle umt In dealmg with a mutilating mjury of 
the hand, the full treatment which may be reqmred 
can be divided mto five aspects primary reparative 
surgery, physiotherapy, reconstrucuve surgery, 
restoration of maximal function, and vocational 
training These aspects are not clear-cut, nor does 
the need for each exist in every case The present 
paper deals only with the stage of reconstructive 
surgery 

METHODS OF RECONSTRUCTION 

Crippled hands foUowmg severe mjury fall into 
two main groups those in which structures are 
present but lack funcuon, and those in which 
structure has been reduced to a functionless level, 
as when all digits have been lost 

In the first of these, it is usually apparent to both 
the patient and the surgeon that somethmg should 
be done to improve matters, m the second, it is 
not so obvious, and there may be a danger of such 
unfortimate patients being allowed to leave hospital 
without havmg been fully treated, to struggle along 
as best they can It is not the purpose of this paper 
to go mto the intricacies of the procedures wluch 
may be employed to restore funcuon to the funcuon- 
less digit, but to demonstrate that much can be 
done for the second type of case — that is, where 
insufficient funcuonal umts remain 

The essenual anatomical structures which sub- 
serve the basic funcuon of the hand are two digits 
capable of bemg brought into opposiuon TOth each 
other, m other words, a thumb and one feger 
There is httle to choose between a hand which has a 
thumb but no opposmg finger and one which consists 
of four fingers but no thumb , the funcuon of both 
has been very considerably reduced The aim in 
reconstrucuon should be to restore to these muulated 
hands at least the basic finger-thumb combmauon, 
and to achieve this aim it is obvious that one nussing 
digit must be replaced To restore a digit to the 
site of one which has been lost, three methods are 
available first, the transposmon of one of the 
remaimng digits of the same hand, secondly, a 
whole finger graft from the other hand (a toe has 
been used qmte successfully, but there can be htde 
doubt that a finger gives the better funcuonal result) , 
and, thirdly, the manufacture of an artifiaal finger 
from hving Ussues The transposmon of a finger 
from the same hand has its mam use m restoring 
the loss of a thumb a further rather umque use 
IS descnbed below A whole-finger graft from 
the unmjured hand finds its mam field m the case of 
total loss of all four fingers The third procedure 


— ^plastic construcuon of a finger of the fixed prop 
type — ^has several disadvantages mobihty is absent, 
sensauon is absent or only partly present, viabihty 
of the finger is somewhat precarious and the par- 
ually insensiUve finger is hable to be injured or 
burned The ume spent m its construcuon is longer 
than that for the other methods, more operauve 
stages are required, and at least two addiuonal 
scars are made With these disadvantages, it is 
preferable, if possible, to use either of the first two 
methods In cases Wnere this is not possible, the 
third method is indicated, and pauents who have 
undergone this type of reconstrucuon have been 
very grateful 

Six cases are reported two examples of each of 
the three methods of reconstrucuon 

CASE REPORTS 

Transposition of a Finger of the Same Hand 

Case I — R , aged 21 This man had his thumb 
avulsed in a rope-making machine The base of its 
metacarpal remained and the carpo-metacarpal joint 
was uninjured (Ftg 166) 



Fig 166 — Case 1 Showing total loss of left thumb 


Operative Technique — Incisions were made on the 
palmar and dorsal asperts of the hand, similar to those 
for a syndactyle First, the digital nerve and artery to 
the adjacent sides of the index and middle fingers were 
exposed from the palmar aspea In order that the 
index imger could be widely separated from the rest 
of the hand without damagmg or destroymg its nerve 
OT artenal supply, the palmar digital nerve was spht 
from Its bifiucanon to its origin from the median, and 
the branch of the palmar digi^ artery to the radial side 
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of the middle finger was divided between ligatures (Fig 
167) On the dorsal aspect, an oblique band joining 
extensor indicis to the extensor of the middle finger was 
divided at the lower margin of the extensor retinaculum 



Fig 167 — Same case Illustrating method of maintaining 
bilateral nerve and arterial supply A, Division of digital 
artery to radial side of middle finger B, Split portion of 
palmar digital nerve, indicated by interrupted line 

The second metacarpal with its periosteum was then 
sectioned J m from its base, care being taken not to 
injure the radialis mdicis artery The dissection was 
resumed on the palmar surface, and access to the cellular 
plane between the palmar and dorsal interosseous 
muscles was gamed after dividing the transverse carpal 
ligament The palmar interosseous muscle was separ- 
ated and retracted to expose that portion of the second 
dorsal interosseous muscle arising from the ulnar side 
of the second metacarpal This origin was stripped 
from the bone The index finger was now completely 


separated from the rest of the hand as far as the base 
of Its metacarpal It was structurally intact m so far 
as It had a bilateral nerve and arterial supply, flexor and 
extensor tendons, its lumbrical and interossei The 
whole umt was then moved radially, rotated through 
90°, and fixed by suturing the second metacarpal to the 
stump of the first metacarpal Next, the distal end of 
the extensor tendon was sutured to the stump of extensor 
polhcis longus 

The wound was closed fay suturing the dorsal flap 
round the third metacarpal and bringing the palmar 
flap round the new thumb This flap was not long 
enough to close completely the gap and a small skin- 
graft was applied An amputation through the proximal 
mterphalangeal joint of the transposed digit was then 
performed Fig 168 show the final result 

Case 2 — A C , aged 14I This boy caught his right 
hand between the rollers of a baking machine, and 
sustained a ‘ dcgloving ’ injury The skin had been 
divided I in above the proximal flexion crease of the 
wrist, and turned inside out to the level of the metacarpo- 
phalangeal joints 

Operative Technique — 

1 Initial Operation — This operation was performed 
within three hours of the injury After the usual surgical 
toilet, all fat was excised from the skin-flap, w'hich 
was then replaced and sutured in position as a full- 
thickncss pedicle graft Several small incisions were 
made for the purpose of drainage, and a pressure dressing 
was applied , but later the whole of the graft sloughed, 
and the index, ring, and little fingers became gangrenous 
(Fg 169) This gangrene was ischaimic m nature 
and was probably due to arterial thrombosis following 
trauma to the mam vessels Though not all of the 
middle finger died, necrosis and separation of the whole 
of the proximal phalanx occurred, leaving the finger 
attached by a small soft-tissue pedicle containing one 
digital artery 

2 Skin-grafting — A tubed pedicle graft was raised 
from the skin of the right ihac fossa, in an oblique 
direction from the anterior superior iliac spine towards 
the left shoulder All dead tissue was excised from the 
hand, which was treated in closed plasters till a healthy 
granulating surface was obtained 

Five weeks later the distal end of the pedicle was 
detached from the abdomen, opened out, and applied 



Fig 168 — Same case Showing hand after transposuton of mdex finger to site of missing thumb with amputation of distal 

two phalanges 
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of the thumb and fiexion of the wrist, a Z-pIastic of the 
first mterdjgital cleft and lengthening of the flexor 
tendons m the wnst were earned out At the same 
tune, the rather voluminous abdominal graft was imdcr- 
ent, trimmed, and re-sutured Ftg 172 shows the result 
SIX months after the completion of this operation 



followed a subsequent operanon at which the bone 
ends were freshened and resutured Two possible 
reasons for this are suggested First, the blood- 
supply of the finger following its transplantation 
must have been very poor, and vascular msulfiaency 
may have been a direct cause of the failure to umte 
Secondly, the bone suture at the time of the trans- 
plant was performed with catgut, and at the subse- 
quent operation with stainless steel wire Wire 
ensures a more adequate and lasting fixation than 
catgut with less ussue reaction , in no case where I 
have used stainless steel wire for bone sutunng 
has delayed umon or displacement of the fragments 
occurred 

Case z illustrates the extreme importance of 
maintaining the posiuon of funcuon of the hand 
throughout all stages of treatment During the skan- 
grafting stage the thumb became adducted and the 
wrist flexed These deformities were produced by 
the position of the hand as it lay on the body surface 
for a period of four weeks The possibihty of 
suefi deformities occurring was foreseen from the 
outset and attempts were made to prevent them by 
various means, including moulded perspex splints, 
but the attempts were, for the most part, unsuccessful 

Whole Finger Graft from the Other Hand 

Case 3 — \V B, aged 15 This lad had his right 
hand caught m a mincing machine and lost the greater 
part of all four fingers (Fig 173) 


Fio 172 — Same case Showing result of transposing middle 
finger to site of index 


Comment — Both these pauents are now fully 
employed J R (Case i) has returned to his rope 
works and, though not operating the same high- 
speed mac]bne, is earning the same wage as before 
lus accident A C (Case 2) has found employment 
in the boot-making trade Using his ‘ forceps hand 
he can pick up and place in position the small spngs 
used m soimg shoes He drives them with a hammer 
held in his left hand 

In Case i the distal portion of the finger was 
amputated at the tune of operation as it was thought 
that the finger would be too long and cumbersome 
(The thumb is normally two phalanges shorter than 
the index finger ) It was later considered that this 
was a mistake The value of a nail and so speciabzed 
an area as the finger pulp is too great for them to be 
sacnficed for appearance and stability Although 
the base of the first metacarpal, carrying the insernon 
of the long abductor tendon, was present, it was not 
necessary for the success of the operation A 
fibrous joint between the transplanted metacarpal 
and the recipient carpus is qmte satisfactory, pro- 
vided the tendon of abductor polhcis longus is 
drawn down and fixed to the metacarpal The 
direction of pull of the flexor tendons creates an 
adduction force which, if imopposed by an abductor, 
will draw the finger away from its all-iraportant 
position of opposition to the middle finger (now 
the index finger) 

It will be recalled that in Case 2 non-union with 
displacement of the bone ends occurred after the 
finger had been transplanted, and yet rapid union 



Operative Technique — 

1 Initial Operation — It was decided at this pnmai 
operation that a whole finger graft from the other hat 
should be performed at a later date, and the index stint 
was chosen as the recipient site As conservation of tf 
length of this stump meant much to the success < 
the future transplant, a minimum of bone excision ws 
earned out though this meant sutunng the flaps undf 
considerable tension 

2 The Finger Graft — ^The general plan of this stag 
was as follows to divide all structures of the nn 
finger of the left hand with the exception of a soft-tissu 
flap on the ulnar side, this flap contaimng the digiu 
artery and nerve , to swing the distal segment of di 
finger ulnarwards through an angle of 90° and oppos 




Fxc ' 1 

On a ° ^ 74 ^^ 

there’^^ ‘■° be to ^ 

vvouid b/^^^ded aoTZ^ogether . 

■'■’=:■■ S' .. . 

^< 55 =======’=='=^^ / / 




136 


THE BRITISH JOURNAL OF SURGERY 


divided in the palm above the proximal end of the sheath 
Access to this latter part of the dissection was gained 
through a separate incision in the palm 

The hands were crossed and the forearms bound 
into a plaster shell which had been prepared some days 


the hand It will be recalled that these structures are 
two digits opposed to each other, at least one of them 
being mobile Before this aim was achieved, three 
separate plans of reconstruction were devised and 
attempted 





Figs 178. 179 — Case 4 Ann personnel bomb iniuty to right hand 


Numerous bomb fragments are seen m the radiograph 


previously The distal portion of the left ring finger 
was swung on its neurovascular pedicle through an angle 
of 90° and Its end brought into apposition with the end of 
the right index stump The periosteal cuff of the ring 
finger was slid over the naked bone end of the index 
stump and all divided structures came together end to 
to end Stainless steel wire was used throughout m 
suturing the flexor digitorum profundus tendon, bone, 
extensor expansion, and digital nerve, in that order 
(Fig 176) The wound was closed by first suturing the 
opposed edges of the two circular incisions This left 
the proximal edge of the circular incision in the ring 
finger and the longitudinal incisions on the radial side 
of each finger to be dealt with The longitudinal incision 
in the ring finger was closed completely while that in the 
index stump was closed m its proximal two-thirds, the 
distal one-third being left open By retracting the edges 
of this terminal portion of the incision, a roughly semi- 
circular edge was obtained This edge was sutured to 
the free edge of the circular incision m the ring finger 

Twenty-three days after the first operation the hands 
were separated by dividing the soft-tissue flap which 
connected the two fingers Suture of the remaining 
digital nerve and closure of the wound completed the 
transplant Fig 177 show the result eight months after 
the completion of the second stage 

Case 4 — W M , aged 12 This boy, who was Kindly 
referred to me by Mr T MeW Millar, had most of his 
right hand blown away by the explosion of an anti- 
personnel bomb (Figs 178, 179) It will be seen from 
Fig 179 that the sole remaimng bony structures of the 
hand were the metacarpal and a portion of the proximal 
phalanx of the imddle finger, and the metacarpal of the 
ring finger A small range of movement was present 
at the metacarpophalangeal joint 

This case proved to be extremely difficult and many 
misfortunes and failures were encountered 

The general aim of reconstruction was the restoration 
of the structures which subserve the basic function of 


Operative Technique — 

1 First Plait — ^To construct an artificial digit from 
living tissues, the digit to be fixed to the anterior aspect 
of the carpus and thus to face the middle finger , to 



restore mobility to the middle finger , to create an 
accommodauon space between the two digits, the restora- 
tion of mobility and the creauon of the accommodation 
space to be achieved by making a false joint in the shaft 
of the metacarpal (Fig i8o) 

A tubed pedicle graft was raised from the skin of 
the right iliac fossa Through a dorsal incision in the 
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hand, stainless steel hinges were inserted in the meta- 
carpals after dividing them at the centre of the shaft 
{Fig i8i) 

New bone grew round the hinges and firm bony 
umon occurred A senuflexed position, however, was 
deliberately maintamed Though the arthroplasty had 
faded, an accommodation space had been gained by 
what amounted to an osteotomy {Ftg 182) Owing to 


Right hand A palmar mcision was made over the 
carpus The stump of the median nerve and the tendons 
of flexor poUicis longus and flexor digitorum sublimis 
to the index finger were dissected free from scar tissue 
A bed was prepared in the carpus for the reception of 
the left fourth metacarpal 

Left hand A palmar incision was made over the 
fourth metacarpal The digital nerve and artery to each 



Figs 181, 182 — Same case Three weeks after insertion of hinges, showing passive fletion of almost 90° 


the failure to obtain mobility in this digit — the only 
possible one — the whole plan had to be abandoned 
2 Second Plan — To utihze the carpo-metacarpo- 
phalangeal unit as the fixed digit and to obtain a mobile 
digit by a whole finger graft from the uninjured hand 
(Fig 183) The aim of this plan was to divide at its 
centre the metacarpal of the ring finger of the umnjured 
hand , to bring the distal pomon together with flexor 
and extensor tendons and digital nerves through the 



incision into the palm of the hand , then to pass tbpiri 
through an incision on the palmar aspect of the damaged 
hand, fix the metacarpal to the bones of the carpus, and 
suture the tendons to the distal ends of similar structures 
of the injured hand , and finally to complete the union 
of the TOO hands by suturing together the corresponding 
margins of each incision 


side of the ring finger were sectioned, and the flexor 
tendon divided high up A dorsal incision was then 
made, the extensor tendon divided, and the metacarpal 
divided obhquely at about its midpoint 

Both hands together The hands were brought face 
to face The distal half of the divided metacarpal was 
flexed to a right angle at the metacarpo-phalangeal joint 
and, with the distal portions of the flexor and extensor 
tendons and digital nerves, brought out through the 
palmar incision They were then passed through the 
palmar incision of the injured hand The metacarpal 
stump was fixed to the recipient carpal bed, the flexor 
digitorum profundus tendon sutured to flexor pollicis 
longus, and the extensor tendon to the stump of flexor 
digitorum sublimis to the index finger The digital 
nerves were sutured to the end of the median nerve 
To complete this stage, the corresponding margins of the 
palmar incisions m each hand were sutured together, 
enclosing the above structures and uniung the two hands 
The dorsal incision in the left hand was then closed 
At the end of TOenty-eight days, a V-shaped incision 
was made on the dorsum of the left hand, the open ends 
of the V being in the interdigital clefts adjacent to the 
ring finger The incision was deepened till all structures 
which were to be left behind were reached Only these 
structures and the skin and subcutaneous tissues on the 
palmar side now remained At this juncture, the circula- 
uon of the finger began to deteriorate and the separation 
was disconunued The wound was packed open with 
gauze and the patient returned to bed 

Fourteen days later, the separanon was completed 
by making a smular V-shaped incision on the palmar 
aspect of the left hand and deepenmg it until its two 
limbs met those of the dorsal V The abdommal skin- 
tube was uulized at this stage to cover the raw area on 
the upper and lateral aspects of the grafted finger 

Unfortunately, mild sepsis occurred after the first 
operauon, with the result that tendon acuon was lost 
and bony umon failed to occur between the donor meta- 
carpal and the recipient carpus The bone ends were 
now exposed, freshened, and re-fixed A free graft 
of an extensor tendon of the foot was used to replace a 
pornon of the flexor tendon which was irreparably dam- 
aged by nbrosjs Again there \\as a lighting up of sepsis 
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and again tendon action was lost and bony union failed 
to occur 

A review of the situation now showed that the actual 
transplant of the finger had been achieved, but that it 



Fig 184 — Same case Third plan A, Fixed unit whole 
of grafted finger B, Mobile unit carpus, metacarpal, and 
proximal phalanx of middle finger C, Point of action of 
mobile unit radiocarpal joint (The stippled areas indicate 
bony ankylosis ) 

was flail and without active movement With all hope 
of obtaimng active movement now gone, a further attempt 
to fix the foiger to the carpus would have been futile as 
both digits fixed to the carpus and without indepen- 
dent motion would move together with the carpus 
This plan had therefore to be abandoned 

3 Third Plan — ^To re-graft the finger to the 
lower end of the radius using it as the fixed digit, 
the carpo-metacarpo-phalangeal unit acting as the 
mobile digit (Fig 184) 

Through a long antero-Iateral incision, the 
grafted metacarpal and proximal two phalanges 
were exposed Both the metacarpophalangeal and 
proximal interphalangeal joints were excised and 
a long gutter passing through all three bones on 
their dorsal aspects was made A graft was cut 
from the radius, slid downwards, and locked into 
the gutter after the whole finger had been moved 
upwards from the carpus to the distal end of the 
radius 

At this time pemcillin was available and, with 
Its use, sepsis did not occur Fig 185 show the 
result of the third plan 

Comment — W B {Case 3) is now em- 
ployed as a bar tender, and his sole complaint 
IS that he is unable to grasp the larger whisky 
bottles All other bottles and glasses he handles 
with ease 

W M {Case 4) At the present time, only 
SIX weeks after removal of the plaster, there is 
as yet little power in his grasp, though he is 
able to hold a cyhnder of metal one and a half 
inches in diameter and weighing one and a 
half pounds He can hold a thin sheet of paper and 
a pin in his finger-Ups and can write quite legibly 
He IS employed as a messenger boy for four hours 
during the day At mght he attends a techmcal 
school, where he is taking a course in engineering 
The response to sensory stimuh in the above 
two cases is very different Case 3 shows an almost 


normal response to both exteroceptive and propno- 
cepuve impulses Pain, temperature, and touch are 
appreciated in the whole finger with the exception 
of a small area on the ulnar side of the termmal 
phalanx Discrimination is not always accurate, 
but locahzation is good and stereognosis is present 
Joint posiuon is very accurately determined, and 
variations of pressure are appreaated Sweating 
of the finger occurs, and no trophic changes are 
present In Case 4 appreciation of both superficial 
and deep sensibihty is absent The finger does not 
sweat It IS somewhat tapered and the skin is rather 
shiny, but ulceration has not occurred In Case 3 
tendon and nerve sutures were successfully per- 
formed In Case 4 sepsis occurred after the first 
two operauons , the third operation of regrafting 
the finger from the carpus to the radius was 
performed without regard to tendons or nerves 
In the transfer of a finger from one hand to the 
other, the interval of time bettveen the first and 
second stages is of vital importance The loss of a 
normal finger from the iminjured hand, if due to the 
too early severance of its pedicle, would be a disaster 
In estimaung the time when the blood-supply from 
the recipient hand to the grafted finger is adequate 
enough to allow of its separation, the tourniquet 
test may be relied upon The method of apphcation 
of this test as used in Case 4 is as follows With the 
patient in the supine position, the arms with their 
interlocked hands are raised verucally above the 
head Both limbs are then empued of blood by 



Fig 185 — Same case Showing the hand after completion of third plan 
Photographs taken immediately after removal of plaster cast 


applying a rubber bandage in an upward direction 
from the wrist to above the elbow A second 
bandage is then apphed to each arm as a tourmquet 
and the first one removed Both hands are now 
totally ischaemic and white The arms are lowered 
and the tourmquet on the arm of the recipient hand 
IS removed The flush which follows the tourniquet 
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removal is watched as it spreads down the limb If 
It contmues on into the grafted finger, an adequate 
blood-supply from its host may be assumed and its 
separauon from the donor hand proceeded vwth 
On general principles, the introduction of 
foreign material into hving tissue should be avoid- 
ed if possible, particularly in an area where a 
high degree of function is required, but it is not 
unreasonable to assume that, with the recent 
advent of materials which excite very httle ussue 
reaction, in certam cases some form of mechamcal 
hinge could be used as a means of arthroplasty 
A stiff proximal mterphalangeal joint is a very 
cnpphng disabihty and presents an extremely 
difficult therapeutic problem The results of 
capsulotomy are very variable and even excision 
of the joint with the interposiuon of fat and 
fascia may fail to give more than a shght improve- 
ment m funcuon In addition, excision often 
leaves a distorted and unstable finger In the 
gross case where the lesser procedure of capsul- 
otomy is unlikely to succeed, a metal hinge 
arthroplasty perhaps offers the greatest chance of 
success In the case quoted above (Case 4) it was 
surprising that bony umon occurred when so 
many of the causes of non-union were present 
The bone ends were separated, foreign material 
was interposed between the fragments and move- 
ment at the fracture was constandy taking place 
Aenve movements were encouraged and passive 
movements through a maximal range, at first go° 
(Figs 181, 182), were carried out daily Since this 
operation, a different type of hmge has been used 
on a number of occasions in botik the metacarpo- 


tissues In view of the disadvantages and difficulties 
associated with a long digit of this nature, it was decided 
that only a short prop should be used 



Fig 186 — Case 5 Showing loss of thumb and portion 
of the ulnar three fingers 


Operative Technique— A tube pedicle graft was 
raised from the skm of the right flank In this situaUon 
the skin closed readily beneath the tube 

After three weeks, the upper end of the tube was 
freed and apphed over the head of the first metacarpal, 
after the skm had been excised in the form of an elhpse 


phalangeal and the mterphalangeal joints. 


with very encouraging results (This hinge 
has a large central portion which occupies 
the whole of the space between the bone ends ) 
The foUowmg case serves to jusufy the 
operation of hinge arthroplasty In this 
pauent two adjacent metacarpophalangeal 
joints presented an equal degree of sufftiess, 
not more than a few degrees of aenve flexion 
being present Both had failed to respond 
to a capsulotomy owing to the very gross 
post-infecuve fibrosis which was present 
Both jomts were excised m a similar manner 
In one, the bone ends were wrapped in fascia 
and a pad of fat interposed Into the other 
a stainless steel hinge was inserted Both 
fingers received the same post-operauve care 
and physiotherapy Exactly the same degree 
of aenve flexion was obtained at each jomt 
— ^nearly 60° The joint in which excision 
alone had been performed had a greater 
degree of lateral mstabdity than the one into 
which the hinge had been inserted 

Manufacture of an Artificial Digit from 
Living Tissues 




Case 5 — E C , aged 18 This lad had his P„ 
right hand crushed in a mechanical hammer 
The thumb was lost at the metacarpophalangeal 
joint, and the middle, nng, and httle fingers at the base 
of the nuddle phalanges The index finger, though 
severely damaged, was saved (Fig 186), but could not be 
used to reconstruct the thumb as m Case i It was, 
therefore, proposed to manufaemre a thumb from hsmg 


187 —Same case After construction of a short-prop aruficial 
dign from a slon tube and free cancellous bone-graft 

In a furffier three weeks the separation of the rube 
trom the abdomen was completed, and its free end 
closed by fashionmg two flaps of equal length 

Ten months later, a free gr^ was taken from the 
xuac crest and implanted in the tube A cur\ ed incision 
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parallel with the iliac crest and i m below it was made 
immediately behind the anterior superior iliac spine 
The gluteal muscles were stripped from the crest ant} 
turned downwards A portion of crest was then rcsectctj 
%vith an osteotome, care being taken to leave the conical 
bone of the inner aspect of the ihum untouched , thQ 
portion excised consisted of the outer three-quarters 
of the thickness of the crest The gluteal muscles were 


her and she is very grateful for her new thumb 
The addition of an araficial nail would be a very 
great advantage in this type of case To facilitate 
the wearing of such a nail, the preparation of a nail 
fold by overlapping the end flaps of the tube at the 
time of Its removal from the abdomen is at present 
under consideration 



Fig jS8 — Cate Showing loss 
of terminal phalanx of left thumb 



I 



Figs 189 190 S;,n)c case ShoiMng result of replacement of a distal phalanx bj 
a skm tube and free cancqjous bone graft The radiograph of the bonc*graft nine months 
after operation is similar appearance to one taken four months after operation 




then sutured back to the remaining inner portion of the 
crest This method of cutting a graft was used to prevent 
the formation of a hernia which had occurred in an earlier 
case The skin tube was opened by a lateral incision 
and its central core of fibro-fatty tissue excised The 
head of the metacarpal was dissected free and a portion 
of It excised The free graft was forced into the tube 
under end-to-end tension, and fixed to the metacarpal 
by two stainless steel wire sutures passed through drill 
holes at right angles to each other Fig 187 show 
this boy’s hand twelve months after operauon 

Case 6 — C McL , aged 15 This girl lost the 
terminal phalanx of her left thumb m a bacon-slicing 
machine fFtg 188) An operation similar in all respects 
to the one described above (Case 5) was performed 
Figs 189, 190 show her hand nine months after operation 
At the time of the photograph (Ftg 190), the thumb was 
somewhat oedematous, the result of a blow she had 
received a week previously 

Comment —In E C (Case 5), though the new 
finger lacks length, the function is surprisingly 
good Before operation he was unable to pick up 
small objects and his grasp was weak Now he is 
able to hold a pin between the finger-tips, and his 
grip for anything but large objects is very powerful 
The sensory response to touch and pin-pnck is 
accurate Bony umon is very sound and the viability 
of the finger in general is excellent During the 
past eighteen months he has been employed as an 
apprentice engineer m a machine shop 

C McL (Cirse 6) illustrates the use of this method 
of finger reconstruction from the cosmetic point of 
view With the loss of only the distal phalanx of 
her thumb, function was, of course, little curtailed, 
but she was very depressed about the appearance of 
her hand and it was for this reason that the opera- 
tion was imdertaken Her depression has now left 


It has been mentioned that one of the mam dis- 
advantages of this method of restoring a lost digit 
IS the Tack of mobility To overcome this dis- 
advantage, the manufacture of a mobile aruficial 
digit from living tissues is, at the moment, under 
consideration The general plan of this reconstruc- 
tion IS to insert into the base of the skm tube a 
free graft of a whole metatarsophalangeal joint from 
a toe, and when this graft has taken, to insert into 
the remainder of the tube a cancellous graft using 
the distal segment of the joint as the new bony host 

SUMMARY 

Three methods of restoring lost digits to a hand 
are desenbed (i) The transference of a digit of 
the same hand , (2) A whole finger transplant from 
the other hand , (3) The manufacture of an artificial 
digit from living tissues 

Case histones are given m illustration of each 
method 

The use of a metal hinge as a means of arthro- 
plasty is suggested 

The possibility of construcung a mobile artificial 
finger from living tissues and of adding an artificial 
nail to such a digit is mentioned 

I wish to acknowledge my indebtedness to 
Professor J R Learmonth for his encouragement 
in this type of work and for his helpful criticism 
and suggestions in the preparation of this paper, 
to Mr David Band and other members of the 
Honorary Staff of Leith Hospital for their co-opera- 
tion and assistance in establishing a hand unit, 
to Mrs Selby Tulloch for the line drawings , and 
to the nursing staff of Leith Hospital for their patient 
and careful attention to the many details which these 
cases involve 
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MYELOGRAPHY IN LUMBAR INTERVERTEBRAL DISK LESIONS 

A CORRELATION WITH OPERATIVE FINDINGS 
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The value of myelography in the investigauon of 
paaents thought to be suffering from intraspinal 
protrusion of the lower lumbar intervertebral disks 
IS stiU a matter of controversy At first, when this 
new field of surgery was being explored, an abnormal 
myelogram was considered essenual for diagnosis 
(Mixter and Barr, 1934, Hampton and Robinson, 
1936 , Love and Camp, 1937), but with increasing 
experience it was found that tiie diagnosis could be 
made readily from chmcal features alone, and, 
indeed, even more accurately, for some disk pro- 
lapses could not be demonstrated by myelography 
(Semmes, 1939 , Bradford and Spurhng, 1941 , 
McKenzie and Botterell, 1942) It was also learnt 
that the myelographic appearances might be difficult 
to interpret, and could be confusing or misleadmg, 
and this prompted some authorities to discredit 
the procedure (Dandy, 1941 and 1943 , Skinners 
and Hamby, 1944) More recently, however, other 
investigators employmg pantopaque as the contrast 
medium have claimed that ffiey can demonstrate 
lumbar disk protrusions with complete accuracy 
(Childe, 1945 , Soule, Gross, and Irvmg, 1945), 
while yet others using the same medium have found 
that the myelogram may be normal, and yet a disk 
protrusion be present (Eaglesham, 1944 , Arbuckle, 
Shelden, and Pudenz, 1945) 

This controversy appears to be the result of an 
incomplete appreciauon of the uses and hmitauons 
of myelography m mtervertebral disk protrusions 
We have therefore analysed our experiences m 100 
consecutive cases of lumbar disk lesions submitted 
to operation In this senes the diagnosis was based 
on history and physical signs alone (Falconer, 1944) 
None the less, myelography was employed as a rou- 
tine, for we found ffiat this procedure is valuable 
in reveahng not only the level of a disk protrusion, 
but also Its site m relation to the theca and extra- 
thecal nerve-roots Thus the myelogram shows 
whether a protrusion is centrally placed or laterally 
placed — ^mformation which is helpful, for at opera- 
tion It has often proved necessary to deal with a 
centrally placed prolapse from both sides of the theca, 
rather than by a umlateral approach Further, 
multiple disk protrusions are not infrequently 
present, a fact which it is also useful to know before 
operation Fmally, myelography may disclose cauda 
eqmna tumours and other lesions which simulate 
an intervertebral disk syndrome 

Thus myelography tells the surgeon beforehand 
what to expect at operanon As a surgeon fore- 
warned IS a surgeon forearmed, a consideration of 
our expenences may assist others 

NOMENCLATURE 

In the hterature a number of terms have been 
used to descnbe mtraspinal protrusions of inter- 
vertebral disk tissue Among the tenns which have 
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become almost synonymous through usage are pro- 
lapse, protrusion, rupture, and hermation Because 
of this confusion of termmology, it seems desirable 
to define at the outset the terms which we have 
found useful m describing different types of lesion 
In common with others we employ ‘ prolapse ’ and 
‘ protrusion ’ as synonymous generic terms covering 
all types of these intraspmal lesions From our 
operative and myelographic experience, however, 
we feel that these lesions may be subdivided with 
advantage into four separate groups, as follows — 

1 Projections — The commonest type is a con- 
stant, locahzed projecnon of nuclear substance sail 
covered by the smooth, ghstemng, annulus fibrosus, 
thinned but mtact 

2 Intermittent Prolapses — ^Next m frequency is 
an mtermittent prolapse which may protrude only 
when the mtervertebral disk is subjected to certain 
strains This type is probably similar to the ‘ con- 
cealed ’ disk descnbed by Dandy (1941) 

3 Extrusions — In some cases the annulus fibrosus 
ruptures, allowmg nuclear material to escape free 
into the spinal canal This we term an ‘ extrusion ’ 

4 Scarred Disks — Over a period of years the 
opposing surfaces of the vertebral bodies may become 
scleroac, the disk space may become greatly dimm- 
ished in width, and at operaaon the theca and 
extrathecal nerve-root may be found firmly adherent 
to the back of the disk without an actual projecuon 
being present This we call a ‘ scarred disk ’ 

CASE MATERIAL 

Myelography, employmg either ‘ Pantopaque ’ 
or ‘ Lipxodol Lafay ’ as the contrast medium, was 
carried out in 95 of 100 consecuave cases of sciauca 
and low back pain occurnng singly or m combmauon, 
while in I case an oxygen myelogram was used The 
chmcal features, operaave findmgs, and results of 
treatment of this group will form the subject of 
another study With one exception disk lesions 
were found at operaaon m all cases Some paaents 
were explored more than once because the patho- 
logical disk assue had been madequately removed 
at the first operaaon Eventually all cases of 
sciauca were benefited, as were the majonty of cases 
of severe low back pam unaccompamed by sciauca 
During the invesugaaon we encountered one case 
of tumour causing sciaaca This was an extrathecal 
hydaad cyst which was disunguishable by myelo- 
graphy It would seem from our experience that 
mtervertebral disk lesions are the only common 
cause both of sciauca and of severe low back pam 

Early in the senes we encountered 9 cases m which 
the myelograms were worthless because of artefacts 
ansmg from faulty techmque By expenence we 
learnt the causes and the sigmficance of these arte- 
fact, and later how to obviate them The principal 
analysis is based on the 86 cases m which myelograms 

10 
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were satisfactory In 42 of these pantopaque was 
the contrast medium, and m the remainder (44) 
hpiodol Pantopaque was employed for preference, 
but as supplies were not always available, hpiodol 
had at times to be used instead Myelography was 
not carried out in 4 cases because no suitable medium 
was available at the ume 

METHOD OF EXAMINATION 

Our method of examination resembles that em- 
ployed by most authorities, but it differs m certain 
respects We m)ect 3 c c of contrast medium 
through a lumbar-puncture needle inserted at the 
third or fourth lumbar interspace with the patient 
lying on his side The needle is then withdrawn 
The examination is carried out as soon as con- 
venient, the patient meanwhile remaining recumbent 

The examination is begun with the tilung tabic 
vertical, and the patient standing on the footplate 
facing It Thus, at the outset, the contrast medium 
IS collected m a mass in the thecal cul-de-sac Then, 
as the head of the table is lowered, it flows evenly 
up the lumbar canal, its progress being watched 
carefully on the fluorescent screen Most patients 
need not move during the whole examination, but 
occasionally it may be necessary to rotate a pauent 
into an obhque position to obtain better filling of 
the root pouches, or to investigate further a sus- 
picious filling defect As the medium straddles 
each disk space, anteroposterior films are exposed 
with the spot film device, while the angle of 
tilt of the table is noted Once all the lumbar 
interspaces have been inspected, tilung of the table 
is reversed, and the opaque medium observed as 
It flows slowly back to the bottom of the lumbar 
sac The constancy of an abnormality may thus be 
established, and, if necessary, the whole manceuvre 
may be repeated Prone-lateral views of the lower 
two lumbar interspaces are taken as a rouune, and 
this is facilitated by placing the ultmg table at the 
angles previously noted An independent rotating- 
anode tube and a wafer grid are used We have 
found these lateral views most helpful m the subse- 
quent interpretauon, although many authorities 
have apparently found them of little use (Hampton 
and Robinson, 1936 , Childe, 1945 , Soule, Gross, 
and Irving, 1945) Obhque views, on the other 
hand, rarely reveal information which cannot be 
derived from a study of the anteroposterior and 
lateral projections 

Recently we have introduced a manoeuvre which 
we beheve increases the scope of the examinauon, 
especially in cases where the myelograms at first 
sight seem normal While the opaque medium 
hes in relation to each disk space, hyperextension 
of the spine is effected by asking the patient to raise 
his head and shoulders as far off the table as possible, 
without altering the posiuon of the lower pornon 
of the trunk In this way we have been able to 
demonstrate lesions which the usual techmque had 
failed to disclose These lesions are of the type 
which we describe as ‘ intermittent prolapses ’ 

In only a few cases was the contrast medium 
subsequently removed by aspiration through a 
lumbar-puncture needle as recommended by Kubik 
and Hampton (1941) Lipiodoi we generally aspir- 
ated at operanon after the theca had been opened 


Pantopaque, however, was often left in situ, and no 
harmful effects have been noticed This has 
enabled us to screen our pauents at intervals after 
the initial myelogram Filling of the root pouches 
may not be complete for some days, and so delayed 
myelography has occasionally demonstrated abnor- 
mahties which were not visible at the first 
examination Important informauon regardmg the 
persistence of defects has also been obtained in 
patients whose symptoms had disappeared spon- 
taneously Follow-up radiological studies have con- 
firmed that pantopaque is slowly absorbed, at a rate 
approximately two-thirds of us volume m a year 

RELEVANT ANATOMICAL 
CONSIDERATIONS 

The myelographic appearances depend upon 
the shape of the subarachnoid space, and the extent 
to which It IS filled by the contrast medium They 
are also influenced bv structures within the sub- 
arachnoid space or in proximity to it Consequently 
a consideration of the relevant anatomical relauon- 
ships IS important, particularly as in the literature 
some terms are employed confusingly 

By the term theca we refer to the memngeal tube 
composed of dura and arachnoid which surrounds 
the spinal cord and cauda cqmna This tube 
presents a number of prolongations or sheaths which 



Fig Z91 — Diagram of a root pouch illustrating relationship 
of dural and arachnoidal sheaths to a nerve-root in its extra 
thecal course The subarachnoid spice is coloured pmk, the 
arachnoid is depicted by a thm line, the dura by a thick line 
the intervertebral disc by cross hatching, and the pedicle by the 
number of its vertebra 

surround emerging nerve-roots in the first part of 
their extrathecal course Each sheath is composed 
of two layers the outer, formed by dura, passes 
on to become the neurilemma of the spinal nerve, 
the inner, derived from the arachnoid, forms a 
sleeve which invests the nerve-root for a variable 
distance, and may reach as far as the dorsal root 
ganghon before it fuses with the root pia Hence a 
prolongation of the subarachnoid space accompsoies 
each nerve-root, and this prolongation constitutes 
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the loot pouch {Ftg 19^) The root pouches of the 
first and second sacral nerves are the longest 

The elements of the cauda equina he loosely 
within the subarachnoid space, where they are freely 
movable Each nerve-root consists of a dorsal and 


The arrangements of the individual nerve-roots 
composing the cauda equma usually conform to one 
of two mam patterns, but intermediate variations 
occur These patterns may influence the myelo- 
graphic appearances withm the theca (see Fig 193) 


I 


A B 

Fig 19: — A, Dissection of the lumbosacral region from behmd The pedicles had been sa«n through, the lamin® removed, and 
the thecal sac and exttathecal nerve roots displayed The nerve-roots m their extrathecal course have been painted white B, Radio- 
graph of this dissection after lipiodol had been inuoduced into the subarachnoid space and wires placed in positions corresponding 
vnth the extrathecal course of the nerve roots The radograph shows clearly the relation of the nerve-roots to the root pouches, 
and also to the interv ertebral discs ( x { ' 




a ventral component in close apposition As it 
proceeds towards its point of emergence from the 
theca. It passes laterally and forwards to he in contact 
with the antero-laterd wall of the theca for some 
distance On entenng the root pouch it becomes 
relatively fixed, and therefore from this point 
onwards it is more readily affected by ettemal 
pressure From the theca it proceeds downwards, 
ouuvards, and shghtly forwards, around the infero- 
medial aspect of the vertebral pedicle to the mter- 
vertebral foramen where its spinal (dorsal root) 
ganglion is situated 


In one pattern the individual nerve-roots are separ- 
ated from each other, and are so spaced that those 
about to pass through the theca he laterally, with the 
others lymg m order on their medial aspect The 
filum terminale hes between the lowest nerve-roots 
of either side In the other pattern the nerve-roots 
are arranged m two large bundles, one on either side 
of the midline, with a wide free space between 
Withm each bundle the nerve-roots are loosely 
adherent to one another, and are so placed that each 
lies postenor or postero-medial to its next cephahc 
neighbour The filum termmale may he bv itself 
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m the interval between the two bundles, or it may be 
attached to the medial margm of one or other bundle 

The anterior wall of the theca is closely apphed 
to the postenor surfaces of the intervertebral disks, 
being separated from them only by the posterior 
longitudinal ligament If, however, the lutnbo- 
sacral angle is more acute than usual, the theca may 
be separated a few millimetres by fatty tissue from 
the fifth lumbar disk This explains why disk 
protrusions at the fourth and higher lumbar spaces 
affect the myelograms more readily than do pro- 
trusions at the fifth space The first sacral nerve- 
roots emerge from the theca at or )ust above the level 
of the fifth lumbar disk The fifth lumbar nerve 
roots emerge at or just below the fourth lumbar disk, 
while nerve-roots higher up all emerge below the 
disk cephahe to their numerically corresponding 
vertebra (Figs 192, 197) Consequently disk pro- 
trusions situated posterolaterally at the fourth and 
fifth lumbar space, readily compress the fifth luinbar 

protrusions at higher levels usually do not involve 
an extrathecal nerve-root 

A difficulty m the enumerauon of lumbar disk 
spaces arises when there arc more or fewer than five 
lumbar vertebra: We have found then that the 
distribution of nerve-roots in relation to the lowest 
or lumbosacral disk usually indicates that it corres- 
ponds to the fifth lumbar disk of persons with five 
lumbar vertebra: In this series, therefore, we 
have numbered the lowest lumbar disk spact as 
the fifth, irrespecuve of the number of lurnbar 
vertebra present 

THE HYDRODYNAMICS OF 
MYELOGRAPHY 

The principle underlying myelography is to 
introduce mto the spinal subarachnoid space some 
innocuous medium which will outhne it when 
examined by X rays There are, however, certain 
points about the hydrodynamics of myelography 
which, though simple, are not widely appreciated, 
and which must be understood if myelograms are 
to be interpreted properly 

The two contrast media, pantopaque and hpiodol, 
are both iodized oils heavier than cerebrospinal 
flmd and not miscible with it Consequently, when 
int oduced into the theca in hmited amounts, each 
substance gravitates to the most dependent portion 
of the subarachnoid space, where it forms a pool 
with a horizontal upper surface, above which is 
cerebrospinal fluid The shape, depth, and location 
of this pool alters with the position of the patient 
If he stands erect, the pool collects m the sacral 
cul-de-sac, where its cross-section is hmited by the 
circumference of the theca, and consequently us 
depth is relatively great But if the patient hes 
horizontal in the prone position, the medium will 
flow towards and cover the anterior wall of the 
lumbar theca, for that is now the most dependent 
portion of the subarachnoid space There it will 
agam form a pool with cerebrospinal flmd inter- 
vemng between us upper surface and the dorsal wall 
of the theca This time, however, the longitudinal 
expanse of the pool is great, because the lumbar 
theca IS now also horizontal, while its depth is shallow 
m roughly inverse proportion to its length 


If sufficiently large quannties are introduced, 
the medium will fill the whole cross-section of the 
lumbar theca, even when the patient hes hon- 
zontally But we beheve there are disadvantages 
in this, and that 3 c c is the optimum amount of 
any oily contrast medium which should be intro- 
duced This amount when collected along the 
anterior wall of the lumbar theca forms a pool 
which IS usually sufficient to straddle one disk 
space at a time, but not two The pool is relauvely 
shallow, and consequently small projections will 





Fig X93 — Composite tracmg of an actual in>elogram 
depicting A, The cylindrical’ tipc, and B, The ringed 
type of thecal column Beloit each tracing is a schematic 
cross-section of theca at let el of 4th lumbar disk, showing 
nerve-roots with contrast medium in relation to them Note 
the two different patterns of the cauda equina 

show through it If less than 3 c c is employed, 
there may be insufficient medium to outiim 
adequately that portion of the theca which is 11 
relation to the mtervertebral disk, especially whet 
the theca is broad If more than 3 c c is used, th( 
pool may be so deep that small projections cannoi 
be seen through it, as its fluoroscopic shadow is toe 
dense Furthermore, these larger amounts may covet 
the fifth disk even when the patient stands erect, thus 
prevenUng a complete examination of this space 
One disadvantage of both these oily contrast 
media is their tendency to break up into globules 
Lipiodol IS a greater offender m this respect than is 
pantopaque If on lumbar puncture these substances 
are injected slowly and steadily, they will usually 



145 


MYELOGRAPHY IN LUMBAR DISK LESIONS 


collect into one uniform mass Thereafter care 
should be taken that the patient is tilted slowly so 
that the medium flows in one mass, otherwise portions 
will break off and separate mto globules Once 
fragmentation has occurred, it may be impossible 
to fuse the contrast medium together again 

THE NORMAL MYELOGRAM 

It IS convement to consider the silhouette of a 
normal myelogram tmder two headings, the thecal 
column and the root pouches 

I Thecal Column — ^A stnkmg and constant 
feature of the normal thecal column as seen in the 
anteropostenor view is its synunetry Variauons 
occur in its shape, width, and length There are 
two main types of column, a cyhndrical column 
of even tubular form, and much less commonly 9 
nnged column with zones of constriction between 
the levels at which successive pairs of nerve-roots 
emerge All intermediate grades are seen between 
the extremes depicted in Fig 193 When the pool 
of contrast medium is deep, the thecal shadow is of 
umform density When, however, the pool is 
shallow, the nerve-roots show through as bands of 



Fir 194 — Composite traang of actual mjelogram indicattnc 
the topographical arrangement of the cauda equina 

radiolucence parucularly if they he in close apposi- 
tion to the anterior wall of the theca This latter 
appearance is hkel}' to occur in patients with a wide 
theca and a relam ely straight lumbar spme It ma> 
even be possible to appreciate the arrangement of 
the cauda equina {Fig 194) 


The width of the thecal column may vary from 
30 to 80 per cent of the mterpedicular distance 
{Fig 195), while Its depth, too, may vary These 
vanations are not directly related to the sex or build 
of the patient, for we have seen narrow columns in 



Fig 195 — Tracmgs of myelograms showmg A, Broad 
type , and B, Narrosv type of thecal columns 

heavily built men, and broad columns in young, 
slender women 

Generally the thecal column extends as far down 
as the second piece of the sacrum, but occasionally 
It may terminate as high as the inferior margin of 
the fifth lumbar vertebra When this occurs the 
root pouches of the sacral nerves are often large and 
fill weU, and consequently the effects of a protrusion 
of the lumbosacral disk may still be appreciated 



Fig 196 — Tracing of m>elogram, shoumg high 
termination of thecal sac 

Prone-lateral views show that, posterior to each 
intervertebral disk, the antenor wall of the theca is 
normally indented by the disk and its hgamentous 
covermgs to a depth of up to 2 mm These small 
indentanons are of no pathological sigmficance, but 
they may cause an exaggerated and rmsieadmg 
deformity m the upper lumbar region where the 
spme IS straight and the pool of contrast medium 
consequently shallow On the other hand, at the 
fifth space where the theca may not be m contaa 
with the inten^ertebral disk, an antenor mdentanon 
IS often absent 
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2 Root Pouches — ^The outlines of the root 
pouches also are usually symmetrical, but the degree 
to which they fill vanes considerably (Fig 197) 
Certain factors affect the filling, of which time, 
gravity, and the posture of the patient are the most 



important Thus, if the radiological examination 
IS made immediately after the injection of contrast 
medium only the orifices of the root pouches may 
be demonstrated, but if the examination is repeated 
some days later the sacral root pouches are usually 
filled in their entirety The lumbar root pouches, 
however, do not fill as completely as the sacral 
pouches, because the contrast medium does not 
remain in relation to them when the patient sits, 
stands, or lies 

When filled completely, each root pouch shows 
as a umformly dense shadow 3 to 4 mm wide passing 
downwards and outwards from the main thecal 
column If the layer of contrast medium between 
the nerve-root and the arachnoid is thin, the root 
pouch may show in the myelogram as two linear 
streaks with a clear zone between, representing 
the nerve-root More frequently, where filling is 


irregular, the opaque medium may appear as a single 
streak lying medial or lateral to the nerve-root The 
first and second sacral pouches arc the longest and 
may measure as much as 3 cm in length, while the 
root pouches higher up are progressively shorter 
Often, however, the root pouches do not fiU with 
contrast medium, in which case their onfices are 
indicated by small projecuons along the lateral edge 
of the thecal column (Fig 197) 

THE PATHOLOGICAL MYELOGRAM 

Prolapse of a lumbar disk usually affects the 
thecal column or a root pouch Occasionally, the 
myelogram may be normal We have been able to 
correlate the myclographic appearances with the 
findings at operauon, both as regards the level and 
the size of the prolapse, as well as the type of lesion 

A LEVEL AND SITE OF PROLAPSE 

Usually the myelographic abnormahties are 
situated opposite a disk space, thus mdicaung the 
level of the lesion The site of the prolapse in 
rclauon to the theca and cxtrathecal nerve-roots maj 
also be determined with accuracy Disk prolapses 
may be divided into two groups, central and lateral, 
according to their location in the coronal plane 
Central prolapses he anterior to tlic theca, while 
lateral protrusions he between them and the inter- 
vertebral foramen (Fig 198) Lesions in either of 
these situauons have their own characteristic appear- 
ances on mvelography 



Tig 198 — Diagram illustraimg sites of central and 
lateral prolapses 

1. Central Prolapses — ^The appearance caused 
by a central prolapse depends mainly upon the size 
of the prolapse, but it is also influenced by the 
arrangement of the cauda eqmna, and by the vana- 
tions in distance occurring between the theca and 
the intervertebral disks at different levels of the spine 
If the prolapse is large enough, a complete bloch 
will result accompanied by Froin’s syndrome 
(Ftg 199I It IS, however, exceptional for a block 
to remain permanent and absolute, for if the examina- 
tion is repeated a few hours later some of the 
contrast medium will be found to have passed the 
obstruction, although during screening it could not 
be persuaded to do so 

Complete blocks are uncommon, for they occur 
only with the largest prolapses With medium 
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sized prolapses the usual finding is an hour-glass 
constriction of the thecal column, the width of the 
isthmus varying considerably, as is shown in Ftg 
200, A, B In the past this ‘ hour-glass ’ appearance 
has been ascribed either to hypertrophy of the 



A B 

Fig I9y — Large central prolapse of L 4 disk causing 
complete block, with contrast medium trapped caudal to it 
Films taken with table tilted head down 60 below horizontal 
Aj Anteroposterior view showing serrations at edge of block 
due to nerve impressions B, Lateral Mew, showing that 
cephalic end of column is displaced backsvards by the prolapse 


over the prolapse, they hug closely the antero- 
lateral wall of the theca, leaving a gutter of varying 
width between them, through which the contrast 
medium flows {Fig 2oi) Prone-lateral views of 
these ‘ hour-glass ’ constrictions have invariably 
disclosed an anterior mvagination of the thecal 
column {Fig 200, C) and operative exploration has 
later confirmed it The ‘ gap ’ appearance shown 



Fig 201 — Diagrams showing how the ‘ hour-glass * appear- 
ance IS produced A, Cross-section opposite vertebral bod> 
shows undisturbed position of nerve-roots withm contrast 
medium (pink wash) B, Cross-section at level of disk, showing 
contrast medium lying over summit of midhne protrusion in 
gutter between bundles of nerve-roots 

in Fig 202 IS only an early stage in the filhng of the 
gutter, although it has been described by some 
authorities as a separate type (Soule, Gross, and 
Irving, 1945) On screemng, the contrast medium, 
once It has reached the prolapse, can be seen to 
bank up and spill over it, and then he on either side 
of It When with further tilting of the table the 
pool deepens, an hour-glass appearance becomes 
evident 

A less common appearance with a medium-sized 
prolapse is a rounded zone of radiolucence lying 



Fig 200 Tw o esamples of hour glass constriction of the thecal column showing \anations in width of the isthmus A Shows 
1 a wider gutter Note the outlines of nerve roots as thc> hug the anterolateral wall where stretched over 

the dome ot the prolapse C Prone lateral view of lesion depicted in A, showing the anterior imagination of the thecal column !I) 


hgamentum flavum (Hampton and Robinson, 1936 , 
Camp, 1939) or to a bilateral or dumb-bell-shaped 
prolapse (Soule, Gross, and Irving, 1945) We 
cannot however, confirm eitiier of these explana- 
tions, for in our experience it is due to a smooth, 
dome-like protrusion, which invagmates the antenor 
wall of the theca in the midhne and displaces the 
components of the cauda eqmna into two bundles, 
one on either side Where the roo bundles pass 


within the thecal column and causing no deformity 
of Its margins as seen in the anteroposterior view 
This appearance, the ‘ veil ’ effect of Soule, Gross, 
and Irvmg (1945), results when the components 
of the cauda eqmna he discretely over the summit 
of the ridge, instead of in nvo large bundles On 
screemng, the advancing column can be seen to spht 
and flow round either side of the projection, although 
later, as the pool deepens, the projection becomes 
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submerged and finally obscured (Ftg 203) Coplc- 
man (1944) has made similar observaGons 

In smaller-sized protrusions, and even in some 
of the larger protrusions at the fifth lumbar space. 
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Flo 202 — Illustrates two successive stages in the passage 
of contrast medium over a central prolapse A, There is an 
apparent gap m the column , while in (6), the medium is seen 
flowing through the gutter over the summit of the prolapse 
(X 



Fig 203 — An example of veil appearance due to a 
centrally-placed prolapse A, The advanang column diverges 
on either side of the prolapse , B, The prolapse is revealed bj 
a central area of radiolucence ( x , ) 


the anteroposterior views may appear normal, and 
the anterior mvaginaoon of the theca be detected 
only m the prone-lateral projection This is another 
reason why we feel that prone-lateral views should 
be taken as a routine Normally, there is a slight 
indentation of the theca opposite each disk space, 
but these indentations are only of pathological 
sigmficance when they exceed about 2 mm Another 
source of difficulty arises with centrally placed 
prolapses at the fifth lumbar disk, where, because 
the theca may here be separated from the mter- 
vertebral disk, a prolapse of given size may produce 
less indentanon than a comparable prolapse at a 
higher level This explains why the ‘ hour-glass ’ 


appearance is seen much more often at the fourth 
lumbar space than at the fifth The size of all 
midhne protrusions is best assessed in the prone- 
lateral view 

2 Lateral Prolapses — When a prolapse occurs 
m relation to an cxtrathccal nerve-root, the mjelo- 
graphic appearance vanes according to the distance 
the prolapse is situated from the mid-sagittal plane 
Lesions situated anteromcdially to the extrathecal 



A B 

Fig 204 — Two examples of lateral prolapse indicated b> a 
defect in the thecal column A, The defect is large, indicatuig 
a large prolapse , 8, The defect is small, but this does not 
necessanlt mean the prolapse is small ( ' ^ ) 

nerve-root (see Fig 198 — L i) give rise to a defect 
m the lateral border of the thecal column, while the 
corresponding root pouch usually fails to fill (Fig 



Fig 205 — Lateral prolapse indicated by absence of filling 
of S I root pouch opposite sth disk on left side ( x 3 ) 

204) The size of this defect varies and does not 
indicate accurately the size of the prolapse, as only 
its medial margin is outlined A prone-lateral view 
sometimes reveals the size of the prolapse by a 
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double shadow If the prolapse is small it is best 
seen as the advancing column reaches the disk space 
or as the recedmg column leaves it, since it may be 
completely obscured by the main mass of the 
opaque column 

Lesions situated anterior or shghtly antero- 
lateral to the nerve-root (see Ftg 198 — L 2) cause a 


with a well-marked prolapse , some of these latter 
prove to be examples of foraminal projections at the 
fifth lumbar disk remote from the theca and root 
pouches, but not always 

Observations such as these have m the past 
brought discredit upon myelography It has seldom 
been reahzed that the projection of a prolapse may 



Fig 206 — Ijirge prolapse situated far laterally at 5th 
lumbar space on nght side, producing displacement of thecal 
column by its pressure on ist sacral nerve root ( X j ) 


Fig 207 — Normal myelogram of a patient m whom a 
lateral projection was found at operation at the 5th space on 
the left side ( x 7 ) 


defect in the filhng of the root pouch without vary markedly according to the stres^s which are 
disturbing the thecal column {Ftg 205) We have ' being imposed on the affected disk Dandy ^941), 
found that the deformity may be due either to direct for instance, stressed that at operation the affected 
pressure of the prolapse on the root pouch or to disk may scarcely bulge, and when palpated with 
swellmg of the nerve-roots within the pouch 


proximal to the site of compression 

When the prolapse is situated farther laterally 
{Fig 198 — ^L 3) the myelogram may show a char- 
acteristic change or it may remain normal If 




the lesion is a large one its presence may be 
shown by displacement of the nerve-root, and 
indirecdy of the whole thecal column, towards 
the contralateral side {Fig 206) If the myelo- 
gram remains normal in the presence of strongly 
suggestive clinical features, we have found that a 
prolapse is hkely to be situated in the foraminal 
region at the fifth space {Fig 207) 

B TYPES OF PROLAPSE 

As mentioned earlier, we have subdivided 
our cases of prolapse into four groups, projec- 
tions, intermittent protrusions, extrusions, and 
scarred disks This classification is based on 




operative appearances, which by means of myelo- 
graphy can sometimes be forecast 

I Projections — ^The appearances which 
have so far been described are those caused by 
projections 


A B 

Fig 208 — ^Diagrams showing effect of h>perc\tension manceuvre 
as performed at operation A There is no projection backwards of the 
w evened disk, which is relaxed, B With hiTJerextension the disk pro- 
trudes backwards 


2 Intermittent Prolapses — ^All who have 
had wide experience of myelography know that, 
although the silhouette of a disk prolapse may have 
been demonstrated radiologically, the surgeon some- 
times mil be unable to see a projection when he 
exammes the disk at operation Less frequendy 
the converse occurs, and the surgeon operanng 
despite a normal mvelogram confronts the radiologist 


the points of forceps it may indent and give a sense 
of fluctuanon Disk prolapses of this type he re- 
ferred to as ‘ concealed ’ disks, and he assumed that, 
as the degree of projection of these disks seemed so 
shght, they would not be disclosed by myelography 
Few radiologists and surgeons appear to have 
reahzed that there is a great difference in the stresses 
and strains affecting the lumbar disks of a patient on 
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the tilang fluoroscopic table compared with those 
present when he is on the operating table, and that 
these differences may account for some of the dis- 
crepancies which formerly seemed apparent between 
the myelographic and the operative flndings The 
patient on the operatmg table usually has aU his 
voluntary muscular tensions lessened by anssthesia, 
while if he is placed horizontally with his hips and 
lumbar spine flexed, the interlaminar spaces and 
posterior margins of the disk spaces are stretched 
Under these circumstances the strams involving the 
mtervertebral disk are at their lowest, and conse- 
quendy the affected disk may not bulge when 
exposed surgically However, the pathological disk 
may be made to protrude by means of a simple 
manoeuvre, for if the operatmg table is broken 
so that the hips and lumbar spine are passively 
extended, the affected disk will usually bulge 
backwards {Fig 208) 

It IS disk protrusions of this type which we 
describe as ‘ intermittent ’ These are probably 
identical with the ‘ concealed ’ disks referred to by 
Dandy (1941) Most cases of mterimttent prolapse 
produce a positive defect on myelography, because 
the tensions resulting from muscular tone in the 
unansesthetized patient are usually sufficient to 
make the disk protrude Occasionally, however, 
myelography when performed m the ordinary way 
fails to reveal an abnormahty, but if the patient who 
is lying prone then raises his head and shoulders off 
the table without dismrbing the position of the lower 
half of his body, the prolapse becomes mamfest 
This manoeuvre is comparable to the one we perform 
at operation, and its effects are well illustrated m 
Figs 209, 210 In both instances the mvelograms 



Fig 21 1 — Mvelogram showing disk prolapse at both 4th 
and 5th spaces At 4th space central protrusion causing hour- 
glass constriaion At 5th space extrusion on nght side dis- 
placing S I root pouch laterally and thecal column medially 
( 3 ) 

taken in the ordinary way appeared normal, whereas 
those taken after hyperextension outhned a central 
prolapse of appreciable size In Fig 209 it may be 
noted that the anteropostenor as well as the prone- 
lateral views show defects, whereas in Fig 210 the 


defect was only seen in the prone-lateral projecuon 
In Fig 209 one may also note that not only did a 
midlme disk prolapse reveal itself during the man- 
oeuvre, bdt also that an indentation appeared on the 
posterior aspect of the thecal column in the position 
of the hgamentum flavum The considerable 
narrowing of the subarachnoid space between the 
two indentations, anterior and posterior, can be 
measured by the distance the opaque column has 
been forced upwards The appearances also suggest 
how nerve-roots may be compressed between a disk 
prolapse in front and the hgamentum flavum behind 
Both Eaglesham (1944) and Childe (1945) have 
pubhshed myelograms indicating that weight-bearing, 
too, may accentuate the size of a disk prolapse, as 
judged by the observation that the myelographic 
deformity may increase when the patient stands 
erect compared with when he hes prone Knutsson 
(1942) and Childe (1945) also have noticed that 
extension of the spine tends to accentuate myelo- 
graphic deformities due to disk protrusions We 
feel, however, that extension of the spine is the more 
potent factor, because m our experience it is easier 
to exaggerate a myelographic defect by this means 
than It IS by weight-bearing {Fig 210) Only a 
small proportion of prolapses are affected by either 
means, for often we have carried out our ‘ hyper- 
extension ’ manoeuvre, and at other times have placed 
70-lb, weights on a patient’s head and shoulders, 
without appreciably affecting the size of the defects 
We have even noticed that such procedures pro- 
duced no effect on the prolapse of a patient examined 
with 24 hours of the onset of his first attack of pam 
It IS too seldom reahzed that the strains imposed 
on the lumbar intervertebral disks vary greatiy 
according to the posture and weight-bearing of the 



Fig 212 — Mjelogram showing onfice of L 5 root pouch 
on right side displaced slightly upwards, the result of an extru- 
sion from the L $ space ( ) 

patient, and that the size of a disk protrusion mav 
alter with the stresses affecting the disk 

3 Extrusions — Extrusions may cause two 
charactensnc myelographic appearances They may 
di^Iace root pouches instead of obhterating them, 
and they may cause defects m the thecal column at a 
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distance from the disk space In Ftg 211, for 
instance the first sacral root pouch is displaced 
outwards, while the second sacral root is deflected 
medially in its intrathecal course, at operation in 
this case a large extrusion of nuclear material was 
found wedged in the angle between the first sacral 



column towards the opposite side , this was due 
to a large extrusion from the fifth disk 

4 Scarred Disks — ^When a disk prolapse has 
been present for many years, secondary changes 



Fig 213 —Myelogram showing lateral defect of thecal I'to 214— Myelogram showing wide-based defect extending 

column on feft side extending up to L 4 pedicle, caused by an from 5th up to athjumbar disk, mused b> an extrusion from 

extrusion from the 4ih disk a) the sih disk ( '^ j ) 


nerve-root and the theca In Ftg ziz the orifice 
of the fifth lumbar pouch is elevated, and in this 
case an extrusion of the fifth lumbar disk had passed 
upwards alongside the theca to cause this deformity 
In Fig 213 there is a lateral defect of the theca at a 
level between two disk spaces , this was due to an 



A B 


Fig 21s — Myelogram of scarred disk causing symptoms 
Note narrowed disk space A, Anteroposterior view' showing 
slight hour-glass constriction B, Prone-lateral view showing 
that indentation of theca is caused by bony outgrowths 

Cx .) 

extrusion of the fourth intervertebral disk which 
passed to become wedged between the theca medially 
and the fourth lumbar nerve and vertebral pedicle 
laterally In Fig 214 there is a wide-based defect 
extending from the fifth up to the fourth lumbar 
disk, associated with a displacement of the thecal 


supervene The disk space becomes narrowed, 
bony spurs develop at its margins, protruded nuclear 
material becomes absorbed, and the theca and the 
extrathecal nerve-root caught up by the scamng 
process becomes firmly adherent to the disk Such 
a disk can usually be identified by scrutiny of 
the plain radiographs m conjunction with the myelo- 
grams In the plain views the marked narrow - 



Fig 216 — Scarred disk not apparently causing symptoms 
A, Anteroposterior view of myelogram, showing large defect 01 
thecal column B, Plain lateral view, showing bony proiection 
■which caused this defect ( \ 1 ) 


mg of the disk space, ns sclerotic edges, and the 
osteophytic outgrowths are seen , while m the 
myelogram the prone-lateral views show that any 
indentation coincides exactly with the bony projec- 
tions, and IS not caused by a soft-tissue protrusion 
(Figs 215, 216) Many scarred disks of this type °° 
not cause symptoms 
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Fio 220 — Composue incmg showing latersl dish pro 
trustons at 3rd, 4th, and srh spaces ( v j ) 

E ‘HYPERTROPHIED’ LIGAMENTUM 
FLAVUM 

Our experiences in regard to this condiuon has 
been largely of a negauve character, but m view 
of the diversity of opinion which has been expressed 
concerning the nature and significance of these 
lesions, some observations made during myelography 
will be recorded In this series we have found no 
myelographic evidence of hypertrophy of the hga- 
mentum flavum in the lower lumbar region, nor 
did we establish its existence at operation The 
myelographic appearance’s adduced by Towne and 
Reichert (1931), Hampton and Robinson (1936), 
and Brown (1938), as evidence of this condition were 
based upon anteroposterior views only, and show 
nothing which in our experience might not be 
caused by a disk lesion alone Camp (1939 , 1941) 
published prone-lateral as well as anteroposterior 
views of his myelogram, but the deformity which 
he believes to be characterist — ^ of 

the hgamentum flavum, is to 

Fig 209, C, D) Here a midline lesion of intermittent 
type was demonstrated at the lumbosacral space, 
although prone-lateral views revealed an indentauon 
of the posterior aspect of the opaque column in 
addition to the anterior indentation due to the 
prolapse itself This posterior defect, present only 
when the spine was extended, coincided with the 
position of the hgamentum flavum, which at opera- 
tion seemed to be of normal size and texture In 
our view this appearance is due pardy to the bulging 
of normal hgaments when they relax on extension 
of the spine (Knutsson, 1942) A second factor, 
both m our case and in the one illustrated by Camp 
(1939 , I94i)j ts that the disk prolapse has pushed 
the theca, here relatively mobile, backwards until it 
comes mto contact with and outhnes these hgaments 

These and other observations lead us to beheve 
that true hypertrophy of the hgamentum flavum, 


if It occurs at all, must be a rare cause of symptoms 
A prolapsed disk, however, may displace nerve-roots 
backwards to compress them against normal hga- 
ments 

F ARTEFACTS 

Unless care is taken with the injccuon of con- 
trast medium, curious and misleading appearances 
may occur which may render the myelogram 
worthless These appearances arc due to the pres- 
ence of cerebrospinal fluid or of contrast medium 
outside the subarachnoid space, and may be caused 
cither by faulty injection or by subsequent leakage 
Leakage of cerebrospinal fluid through a punemre 
in the arachnoid gives rise to two types of artefact 
If a large amount of fluid escapes into the subdural 
space, the subarachnoid space is compressed around 
the cauda equina and the opaque oil within it 
appears as a long thin column (Fig 221) If only 
a small amount escapes, localized and irregular 
filling defects are produced m the thecal column (Ftg 
222) Eaglcsham (1944) has illustrated the mechan- 
ism of these subdural leaks of cerebrospinal fluid 



Fig 22X — Attentuated thecal column due lo generalized 
leakage of cerebrospinal fluid into subdural space ( ^ ) 

If contrast medium leaks into the subdural spa^ 
It may remain in a mass, which on screemng may 
seen to move sluggishly along the spinal canal 
the table is tilted, while any medium in the su 
arachnoid space rapidly overtakes and passes 
(Fig 223) If medium escapes into the extradui 
tissues It may pass along the track of the lumba 
puncture needle (Fig 224) It may also seep aloi 
the epidural spaces, producing the starthng appea 
ance of Fig 225 

Artefacts of mmor degree may not vitiate tl 
examination, but when they are gross myelograpl 
becomes impossible In our series most artefac 
occurred at a period when several persons employin 
varying technique were carrying out the injection! 
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As a consequence we learnt that several precautions 
must be observed — ^ , 

a Lumbar puncture should be performed with 
the patient lying horizontal If the patient is in the 



c When introducing the contrast medium it is 
important that a lumbar-puncture needle of fine 
cahbre be used, and that the dura and arachnoid be 
pierced once only 



Fig 224 — Escape of contrast medium into epidural space 
and along lumbar-puncture needle track { x , ) 


Fig 222 — Effect of localiied collection of cerebrospinal 
fluid m subdural space producing compression of subarachnoid 
space The lateral view eliminated the presence of a disk 
lesion At operation the nerve roots appeared normal and 
there was no arachnoiditis { x " ) 




I Fig 223 —A localized collection of contrast medium in subdural space The 
rest of the medium is in the subarachnoid space ( x 2 ) 


Fig 225 — Permeation of contrast medium 
throughout epidural spaces { x 3 ) 


Sitting posmon, the augmented pressure of the 
cerebrospmal fluid in the lumbar sac favours leakage 
into the subdural and extradural spaces 

h The iniection should not be made withm 
several days of a previous spinal puncture On 
occasions when myelography is repeated we have a 
gradual loss of medium from the subarachnoid into 
the subdural space, indicating that there has been a 
perforation in the arachnoid which has remamed 
open for some days As a result of these and other 
observauons we beheve that leakage of cerebrospmal 
fluid through puncture holes m the theca often 
occurs following lumbar pimcture, and incidendy 
is the fundamental cause of post-puncture headache 


d The exammauon should be made soon after 
the mjection, the patient meanwhile remaining 
honzontal 

When these simple precaunons were observed, 
we found that artefacts were ehminated, and have 
since performed myelography in more than a 
hundred cases tvithout encountering them 

DISCUSSION 

Myelography can only become established as a 
routme procedure m the investigation of lumbar 
intervertebral disk lesions if it can be shown to be 
innocuous, to afford a reasonably accurate method 
of localizmg lesions, and to give helpful mformation 
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which otherwise would not be available to the 
surgeon planning operation We believe that myelo- 
graphy satisfies these requirements 

First Requirement The Safety of the Pro- 
cedure — In none of our cases were any untoward 
effects seen which could be attributed to myelo- 
graphy Strong objection has been raised to this 
procedure in that it involves the introduction into 
the subarachnoid space of a foreign substance, which 
may persist for a long time, if not indefinitely Some 
authonties indeed have reported undesirable reac- 
tions, but we have not observed these The reason 
may be that we employed only contrast media of 
established excellence (pantopaque and lipiodol 
Lafay), and if these were not available, we avoided 
the procedure rather than use substitutes of the liarm- 
lessness of which we were uncertain Pantopaque 
we found to be slowly absorbed at a rate of two-thirds 
of Its volume in a year Lipiodol, however, is not 
absorbed Until other and better substances become 
available, we feel reasonably safe in continuing to 
employ either pantopaque or lipiodol Lafay 

Second Requirement The Accuracy of 
Procedure — ^The second requirement concerns the 
accuracy of mvelography in establishing the presence 
of a lesion We feel that with experience the level 
and site of a prolapse can be deduced correctly , 
also the presence of multiple prolapses can be deter- 
mined and sometimes the pathological type of the 
lesion forecast 

In order to study the value of myelography 
statisucally we analysed our observations m the 86 
cases out of our senes which had technically satis- 
factory myelograms Those cases were excluded 
in which the myelograms were worthless because of 
artefacts caused by a faulty technique or m which 
myelography was not performed because of temporary 
shortages of suitable contrast media Of these 
86 cases, 76 (88 per cent) showed myelographic 
appearances which were interpreted as pathological, 
while 10 (12 per cent) were considered normal In 
all except i case one or more disk lesions were 
subsequently estabhshed at operation 

In the 76 cases m which the myelograms showed 
an abnormahty, the anticipated lesion was subse- 
quently found at operation in all but 2 instances 
In the first of these two cases which proved excep- 
uons, the myelogram had suggested that prolapses 
were present at each of the lower three lumbar 
spaces, one being of gross proportions and the other 
two only shght At operauon only the gross lesion 
was demonstrated, while the other two disks seemed 
normal The operative exposure, however, was 
restricted to a peep-hole interlaminar approach at 
each space, and subsequently the patient, although 
improved, still had persistent though not troublesome 
backache In the second case, one of intractable 
low back pain without sciatica, a central disk pro- 
lapse was indicated by myelography, but the disk 
when exposed through an interlaminar approach 
seemed normal This was the only negauve surgical 
exploration in our series, but as the patient was not 
benefited, it is possible here also that a disk lesion 
was overlooked at operation 

Thus when the myelogram is positive the 
presence and level of a disk protrusion are indicated 
with almost complete accuracy (74 out of 76 cases. 


or 98 per cent) In the 74 cases which were sub- 
sequently confirmed at operation, a prolapse was 
demonstrated myclographically at the fourth lumbar 
space in 46 cases and at the fifth space in 43 cases 
In 14 muluplc protrusions were disclosed, includmg 
3 at the third lumbar space Moreover, in nearly all 
these cases there was a high correlation between the 
site of the prolapse in rclauon to the theca and nerve- 
roots, as suggested by myelography, and that estab 
lishcd at operation The type of prolapse, however, 
could only be foretold approximately, but this inform- 
ation IS rather a refinement of diagnosis, for the more 
fundamental information concerns level and site 
In each of the 10 cases in which the myelograms 
were negauve a disk lesion was shown to be present 
at operation Two cases of this group, however, 
were instances of multiple protrusions, in which 
only the larger lesion had been rev ealed radiologicahy 
(in one the major lesion caused a complete block 
winch precluded exammauon of some of the lumbar 
spaces), while in a third case with an intermittent 
tvpc of prolapse at the lumbosacral space a slight 
but definite degree of spondylohsthcsis was present 
which may also have been responsible for symptoms 
This reduces the number of negauve mvelograms to 
7, and of these, 2 were examples of disk projection 
situated far laterally at the fifth lumbar space, while 
5 were examples of intermittent prolapses The 
2 disk projections presumably did not affect the 
myelograms because they compressed the first 
sacral nerve-roots at points below the level of filhng 
of the root pouches, and in this connexion the obser- 
vauon of Arbuckle, Sheldon, and Pudenz (i 945 ) 
that, if the thecal column is narrow, it may not be 
affected by a lateral protrusion, is also relevant 
The 5 examples of intermittent prolapse (3 at the 
fifth space and 2 at the fourth) may possibly have 
been overlooked, because in none of them did we 
carry out the hypcrextension manccuvre on the 
X-ray table, as wc did not discover it until a later 
stage Had we explored it earlier we might have 
had fewer normal myelograms It must be remem- 
bered, of course, that most cases of intermittent 
prolapse produce filling defects on myelography 
similar to disk projections 

Thus in 12 per cent of cases in our series the 
myelograms were normal although disk lesions were 
present It is possible tliat some lesions were 
missed through inexperience, but the fact remains 
that a negauve myelogram does not exclude a disk 
lesion On the other hand, a posiuve myelogram 
will demonstrate a disk lesion with great accuracy, 
not only as regards its level, but also as regards its 
site m relauon to the theca and the nerve-roots 
Third Requirement Useful Information 
The third quesUon to consider is whether myelo- 
graphy affords useful informauon which cannot 
otherwise be obtained before operauon We have 
just shown how the procedure indicates with reason 
able accuracy the level of the pathological disk, and 
so enables the surgeon to expose and explore it with 
the minimum of delay and trauma In one of our 
cases, which had been explored elsewhere without 
benefit, the myelogram showed that the wrong msk 
had been exposed, and that the offending disk had 
not been disturbed Preliminary myelography 
would probably have prevented this unfortunate 
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error Sunilarly it discloses the presence of muluple 
prolapses, which in our senes occurred m the lower 
lumbar region in 17 per cent 

A most useful piece of information is whether a 
disk prolapse is centrally or laterally placed In our 
senes approximately a third of the prolapses were 
centrally placed while two-thirds were laterally 
placed We learnt from bitter experience that with 
a central prolapse it is often impossible to remove 
sansfactorily all the degenerated disk ussue from 
only one side of the theca, and that it is then necessary 
to expose and curette the affected disk from the 
opposite side as well In the early stages of our 
work several of our patients after operation stiU had 
symptoms, such as severe backache or severe pain 
down the opposite leg These were mostly examples 
of central prolapse where a umlateral procedure 
had been earned out When at a second operation 
we came to explore the affected disk from the other 
side, we were often surpnsed to find a large amoimt 
of degenerated disk material still present m the disk 
space, and the removal of this usually reheved the 
symptoms Consequently we now explore these 
central prolapses from both sides of the theca, and 
the knowledge which myelography affords of the situ- 
ation of the lesion thus helps in planmng operation 
Another advantage of myelography is that it 
assists in distinguishing tumours of the cauda eqmna 
which may be simulating disk lesions We have 
met with only one example, an extrathecal hydatid 
cyst at the lumbosacral region which was causing 
sciatica Love (1944), however, reports that at the 
Mayo Chmc, during a period when 100 consecutive 
patients underwent operation for protruded inter- 
vertebral disks, 8 cases of spinal tumour producing 
a ‘ disk syndrome ’ were encoimtered, and that a 
correct diagnosis was made pre-operatively in these 
cases largely because spmal puncture and contrast 
myelography were undertaken before operaUon 

In the absence of myelography a surgeon should 
expose both lower lumbar intervertebral disks from 
both sides of the theca if he is to avoid overlooking 
a lesion or deahng with one incompletely We 
followed this practice when the myelograms were 
normal or were obscured by artefacts, but it is not 
a good pohey to follow as a routine, because it means 
that frequendy an unnecessary amount of surgical 
trauma is inflicted upon the vertebral column 
To expose a disk adequately so that one can be 
certain it is normal, often requires the removal of 
the spine and lamma, for the exposure which is 
gained by an interlaminar approach is too restricted 
for the proper visuahzanon of many central pro- 
lapses Again, if a tumour is present the exposure 
has to be even wider Knowledge beforehand of 
what he can reasonably expect to find at operation 
usually enables the surgeon to deal with a lesion 
with the mimmum of trauma and delay 

CONCLUSIONS 

For these many reasons we believe that myelo- 
graphy IS worthwhile as a rouane diagnostic 
procedure in lumbar intert'ertebral disc lesions 
It IS, however, important to reahze that a myelo- 
graphic defect indicating a disk lesion is not of 
Itself sufficient justificanon for surgical interv'ennon, 
for a disk protrusion may be sjTnptomless Thus 
VOL xxxn — NO 134 


we have examined the lumbosacral theca in cases in 
which myelography was being performed for the diag- 
nosis of a lesion m the cervical and lumbar regions, 
and occasionally we have found evidence of a lumbar 
protrusion without associated symptoms Again, 
in cases of sciatica which have resolved spontaneously, 
we have found that if myelography be repeated the 
defect indicating a disk lesion may persist long after 
aU symptoms have subsided 

Myelography, therefore, should never displace 
cbmeal methods of investigation as the basis of 
diagnosis of intervertebral disk lesions It serves, 
however, to confirm and amphfy the chmeal findings 
We beheve that myelography should play as import- 
ant a role in the routine investigation of these lesions 
as does a barium meal in gastric disorders We 
have been impressed by the fact that frequently 
myelography adds details to the pre-operative 
picture which subsequently are of assistance in 
treatment Although media even more suitable 
than pantopaque will be introduced in the future. 
It seems unhkely that the principles underlying 
myelography will change 

We wish to thank Dr Wilham Sowerby, Chief 
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and surgeons who have referred their patients to us 
Also Miss V Tregonmng and the Staff of the 
Radiological Department for technical assistance 
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A CONCEPT OF PARALYTIC ILEUS: A CLINICAL STUDY 

By JOHN DEVINE, Melbourne 

SraorON TO OUI-PATISNTS, ALFHED hospital, MELBOURNE 

“ Oft the teeming earth is with a kind of colic pinch'd and vexed by the imprisonment 
of unruly wind within " — Shakespeare, Henry IV, Part i 


I 

INTRODUCTION 

A gastro-intestinal complex — distension, gas pains, 
constipation — commonly follows many operations on 
the abdomen and sometimes operations in other parts 
of the body As a rule, it is a temporary disturbance 
of intestinal motor function, but it may merge into 
a serious condition m which the patient is greatly 
distended, is voimting continuously, and is com- 
pletely constipated , that is, it may merge into a 
condition which is toown as paralytic ileus * 

For the purposes of this study, ‘ paralyac ileus ' 
IS used to indicate all conditions characterized by 
distension, constipation, vomiung, and lack of 
bowel movements 

The present article is a study of this gastro- 
intestinal complex undertaken to see whether it 
might be prevented by any change in routine pre- 
and post-operative treatment, and it is also a study 
of the treatment of developed paralytic ileus 

From this hterary, chmcal, and experimental 
study It IS hoped to establish these mam points — 

1 That ‘ true ’ or idiopathic paralytic ileus is 
rare , 

2 That many cases which are regarded as ‘ true ’ 
or idiopathic post-operative paralytic ileus are caused 
by intra-abdonunal mfecaon of some sort , 

3 That there are three defimte stages of ileus ■ — 
an early, a middle, and a late — ^paralytic — ileus , 

4 That intestinal movements are present in the 
early stages of the ileus, but in the late stage they 
are absent , 

5 That a regimen of treatment based on each 
stage should be laid down 

MATERIAL STUDIED 

The study was approached from several different 
angles after available recent hterature had been 
studied 

1 The records and histones over a period of six 
years of 43 consecutive intestinal intubations with 
the Miller-Abbott tube, and a number of cases seen 
in consultation, but which had not required intuba- 
tion, were exammed and analysed 

2 Observations on intestinal movements, and the 
return of mtestmal movements after ileus, with 
recording apparatus connected to the balloon of the 
MUer-Abbott tube were made, with and without the 
use of drugs At first a recording tambour was used 
to record the movements on smoked paper fastened 
around a pie-dish mounted on an electric clock which 
revolved once m twelve hours However, as most 


* Ileus IS defined vaguely as ‘ a kind of colic and 
‘ ihac passion ’ as intesunal cohc Thus the word has 
wandered far from its ongmal or earher meamng, for a 
‘ patalvnc colic ’ seems a contradiction 


of the patients were desperately lU and required 
considerable nursing attention, many of the records 
were brushed off by the nursing staff Then a 
commercial clock-face ink-recordmg barometnc type 
of pressure recorder was used, and, with the pointer 
loaded, was found to be satisfactory and “ nurse 
proof ” Most of the records included are from this 
apparatus, in an effort to demonstrate instrumentally 
what was observed chmcally Difficulties of record- 
ing m these sick patients were added to by the fact 
that coughing, vommng, straimng, etc , and all 
attempted movements caused sudden changes of 
intra-abdominal pressure which were recorded as 
“ spikes ” on the slowly-movmg drum, and in 
Fsg 229, a, the effects of these factors on the records 
IS shown 

3 In two patients who had ileostonues, records 
were made from balloons placed in the ileostomies 

4 X-ray studies were made of the effect of some 
drugs on bowel motility in normal subjects 

5 Auscultation of the abdomen was made on all 
cases seen, and also on a number of cases in the 
immediate post-operative phase following appendi- 
cectomy and other abdominal operations, the return 
of movements being paracularly noted 

6 Observations were made on a number of 
patients in whom gross soihng of the peritoneal 
cavity had caused paralytic ileus, and m whom 
morphine was given prophylactically 

7 The effect on bowel movement of heat on the 
abdomen and turpentine stupes, and of some of the 
commonly used drugs, was also studied 

8 In two patients with ileostomies and a separate 
“ defunctioned ” colon, the effect of colomc irrigation 
on small bowel movement was observed 

9 In two patients in whom the Miller-Abbott 
tube had been introduced through a jejunostomy, the 
effect of gastric distension on small-bowel motility 
was observed 

CAUSES OF ILEUS— AND OF 
PARALYTIC ILEUS 

A table of the causes of ileus has been put forward 
by Ochsner and Gage {see Appendix) The classi- 
ficauon of the causes of paralytic ileus, however, 
IS perhaps more appropriately set out under the 
three following headings (i) ‘ True ’ or idiopathic 
paralytic ileus , (2) Paralytic ileus arising from 
medical diseases , (3) Paralytic ileus the result of 
surgical operations 

I ‘ TRUE ’ OR IDIOPATHIC 
PARALYTIC ILEUS 

Idiopathic or paralytic ileus of unknown cause 
may be due to over-action of the sympathetic 
nervous system, and thus it may arise (a) as a result 
of stimulauon, or (b) following reflex inhibition 
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a As a Result of Stimulation — This is 
probably the cause of the frequent development of 
paralytic ileus in cases of retroperitoneal haematomata 
(Karabm, 1942) This origin is exemphfied in the 
following case — 

Example I — h male^ aged about 30 years, was hit by a 
car and suffered a fracture of the pelvis When admitted 
he was very shocked and was given intravenous serum 
Cathetenzation showed that there was blood in his 
urethra, but the catheter passed into his bladder On 
the third day he became greatly distended and there was 
no result from a rectal tube, pituitrm, or enemas He 
vomited copious quantities of browmsh flmd A Miller- 
Abbott tube was passed and from the various tests (John 
Devme, 1945) it appeared to be beyond the pylorus 
However, he became completely irrational and pulled it 
out The tube was put back several times in the mght, 
but the next mommg he died Post-mortem examina- 
tion showed a retroperitoneal hsematoma and enormous 
distension of the small and large bowel with clear 
mtraperitoneal fluid There were no evidences of peri- 
tonitis 

b Idiopathic Paralytic Ileus caused as a 
Result of Reflex Inhibition of Gut Movement 
— This probably occurs through the sympathetic 
system The reflex may arise from a shght blow 
on the abdomen, peritoneal irritation, an abscess, 
acute appendicitis, or even from just the opening of 
the abdomen 

In this type of paralytic ileus it has been the 
experience of the author that a spinal antesthetic 
imtiates peristalsis — at any rate temporarily — and 
that It is not inhibited during the subsequent 
operation 

In addition to the types above described, there 
IS, also, following all abdominal operauons, a reflex 
inhibition of intestinal movements Abdominal 
auscultations carried out by the author, after opera- 
tions of a routme type, showed that the first sound 
to be heard in the abdomen occurred between three 
and eight hours following the operation , in other 
words, there was a temporary phase of ileus Moir 
(1943) points out that opemng of the abdomen 
Itself produces a period of an “ active ” phase of 
ileus This has been confirmed by others Davis 
and Hansen (1945) gave barium to patients before 
operauons for appendicectomy performed under 
spinal anesthesia They showed that following the 
operation there was a defimte decrease in intestinal 
movements and a delay in emptying the stomach 
Wakim and Mann (1943) found that ether anesthesia 
and exploratory laparotomy stopped ahmentary tract 
movement for at least four hours Ether anesthesia 
and an operation for bowel anastomosis caused 
cessation of intestinal movement (1 e , ileus) for at 
least twenty-four hours , it was seventy-two hours 
before weak penstaluc waves were recorded, but 
after the fifth day no detectable differences could 
be seen between records of intestinal activities made 
pnor to operation Even then, however, there was 
Still some inhibition of intestinal movement in the 
sectioned loop 

The time of recovery from this post-operauve 
period of active ileus vanes greatly, depending on 
the operative procedure, the anesthetic among other 
factors Observations by the author suggest that 
recoverv from this ‘ active ’ ileus closely corresponds 


to the recovery from ‘ paralytic ’ ileus, and for this 
reason deserves careful study 

It is probable that a continuation of this very 
vanable period of ‘ active ’ ileus, enhanced by either 
a mild unnoticed post-operative infection, or non- 
physiological treatment, may, in a number of cases, 
be the origin of complete post-operative paralytic 
ileus 

A post-operative ileus is frequently foimd associ- 
ated with a post-operative difficulty in voiding urine 
Observations of the author show that urmary reten- 
tion and post-operative ileus tend to occur m the 
same type of patient — 1 e , one who may have a 
hyperactive ‘ sympathetic ’ system The foUowmg 
case illustrates such an association — 

Example 2 — Seven days after an operation for a left 
inguinal hernia, a man aged 45, who had had to be 
repeatedly cathetenzed, became distended He began 
to vomit fasculent material and had hiccup and a dry 
brown tongue A Miller-Abbott tube was passed, and 
in the first twenty-four hours 38 oz of feculent flmd 
and a great deal of gas were withdrawn, relieving his 
distension Even then he still had some difficulty with 
micturition, but his convalescence was imeventful 

In this case when the tube was 3 ft past the pylorus 
peristalsis was very slight, but followmg one pint of 
serum intravenously peristalsis became much more 
marked and frequent and the tube drained much greater 
quantities of material and air 

A full bladder or inflammation or stimulation 
due to other causes of the kidneys or bladder may 
cause inhibition of movement of the ileum and 
increase of gas in the intestine (Allen and Jamison, 
1940 , Svier and Mann, 1943 ) 

The following case illustrates the immediate 
cessation of bowel movements resulting from placmg 
gauze packs in the abdomen 

Example 3 — A woman of 25 years had a Gilham 
suspension of the uterus performed Followmg opera- 
tion, mtraperitoneal bleeding occurred, and two days later 
the abdomen was reopened but no bleeding point was 
found The pelvis was packed with gauze and the patient 
transfused When seen some sue hours later she had 
become markedly distended A tube was substituted for 
the packing and the distension became noticeably less 
As auscultation revealed no borborygmi a Miller-Abbott 
tube was passed She was much improved for a week 
Then she developed fever, rigidity, shght jaimdice, and 
again distension Infection of the mtraperitoneal blood 
was assumed, and agam the Miller-Abbott tube was 
passed and chemotherapy commenced She recovered 
from this phase, but on the fourteenth day began to get 
defimte intestinal cohe, and a mechanical obstruction 
of the small bowel was correedy diagnosed Before the 
operation a Miller-Abbott tube was introduced through 
a jejunostomy, and when the distension had thus been 
relieved the abdomen was opened and multiple dense 
adhesions were encountered Division of diese and 
ileostomy were performed She died two days later from 
pneumoma 

Cathartics have an effect on the movements 
of the small bowel Alvarez (1918) has shown that 
followmg purgation there is a penod of intestinal 
atony and immobdity If, m pre-operative prepara- 
tion, this period is allowed to comcide with an 
mtestinal operation, the depression of bowel motihty 
and therefore the post-operative ileus is mcreased 
It IS possible that fewer cases of post-operative 
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paralytic ileus occur now because routine purgative 
pre-operative preparation is not carried out 

A paralyuc ileus, possibly of idiopathic type, 
may occasionally follow the most trivial injuries 
or procedures, and it is impossible to say whether 
It IS nervous in origin For example — 

Example 4 — A middle-aged woman with a long history 
of hysteria and neurosis had a minor orthopxdic pro- 
cedure performed on her foot Ten days later she 
gradually developed abdominal distension and occasionally 
vomited The abdomen became silent Pituitrin and 
enemas failed to reheve the distension, so a Miller-Abboti 
tube was passed and gas and fluid evacuated It was 
removed after several days, and though she sometimes 
had a return of the distension, all investigations (including 
barium meal and enema) were negative She has remained 
reasonably well for the last six months 

The author has seen paralytic ileus follow the 
apphcation of a plaster hip spica for a compound 
fracture of the femur due to a bullet wound 

It IS usual in all cases of paralytic ileus of the 
‘ idiopathic ’ or ‘ peritonitic ’ type that the disten- 
sion IS relieved by the Miller-Abbott tube and 
recommencement of bowel movements carry down 
the tube This removal of distension results in the 
return of local bowel movement This is agreed by 
all observers and has been verified personally A 
logical inference from this is that in some cases 
the distension may be at least the imtial cause of 
the lack of motihty and not, as is usually stated, that 
bowel paralysis is secondary to the distension, 
though, of course, the balloon on the tube is a 
powerful stimulus to bowel contraction This 
fundamental conception does not explain cases of 
post-operative ‘ active ’ ileus where there may be 
no distension and no movement It does, however, 
seem probable by analogy, as overstretching of other 
involuntary muscular mechamsms such as in the 
bladder and sphincter am is followed by a temporary 
or partial paralysis of bladder or sphincter Another 
example is the improvement in the heart’s action 
if It IS dilated by venesection 

If this reasomng is true, then the key to the 
prevention of post-operative ileus is the prevention 
of post-operative distension 

Paralytic ileus may occasionally be due to hypo- 
proteinaemia, as when the serum protein concentra- 
tion IS low the motihty of the bowel is also con- 
siderably lowered, possibly due to bowel cedema 
After serum transfusion the motility increases 
(Leigh, 1942 , Barden, Thompson, Ravdin, and 
Frank, 1938 , and Devine, 1938 ) 

2 PARALYTIC ILEUS CAUSED BY 
MEDICAL DISEASES 

A paralytic ileus can be brought about by any 
form of general infection or general toxtemia It 
also occurs in ursmia, the late stages of pneumoma, 
and in the terminal stages of other medical diseases, 
e g , It may be the tenmnal stage of a case of liver 
failure, as in the following case — 

Example 5 — An elderly man had an operation for the 
removal of stones from the common bile-duct He 
had been conunually jaundiced for one and a half years 
and mtenmttently for fifteen years After the operation 
he developed liver failure, became distended, and had no 


bowel movements Distension was removed b> the 
passage of a Millcr-Abbott tube, but he died in delirium 
a week later 

3 PARALYTIC ILEUS CAUSED BY 
SURGICAL DISEASES 

It may be the result of — 

1 Intestinal obstruction, mechanical or other- 
wise, because long-continued distension leads to 
bowel paralysis 

2 Paralysis of the bowel from the presence in 
the peritoneal cavity of pus, urine, blood, bile, 
gastric, duodenal, or intestinal contents 

In some cases in the senes studied, one loop of 
the intestine was bathed by pus in the pelvis and 
produced intestinal obstruction from the local 
paralysed segment of bowel which, after some time, 
caused paralysis as a result of ascending distension of 
the remaimng intestine This was found to be a more 
common type of ‘ paralytic ileus ’ than the so-called 
‘ idiopathic ’ type, and complete recovery followed 
drainage of the usual cause, viz , a pelvic abscess 
In the early stages of these cases borborygmi were 
increased above, but in the late stages the abdomen 
was silent A paralysed loop of intestine was causing 
obstruction 

The following case histones illustrate conditions 
of ileus which were apparently infective in origin 
One also illustrates the fact that the estabhshment 
of a condition of ileus followed stimulative treat- 
ment — 

Example 6 — A middle-aged married woman had had a 
hysterectomy five days before I saw her At the opera- 
uon It had been found that she had an infected polypus 
in the cervix and this was closed over with difficulty 
She had a sbght rise in temperature after her operation 
and began to get distended on the third dav She was 
given pituitrm with only a small result, but with relief 
of the distension She again became distended, and 
again was given pituitrin with the same result Each 
time she became a little more distended after the pituitrin 
By the fifth day she was verv distended, and had a 
resonant abdomen She had great difficulty in breathing 
and looked very ill She had been having intravenous 
fluid, but no serum 

On examination she sull had many borborygmi, and 
It was concluded from the history and physical signs that 
she probably had some loops of small bowel lying in an 
infected area m the pelvis A Miller-Abbott tube was 
passed and 240 oz of fluid was withdrawn in twenty-four 
hours Distension was thus relieved and serum was 
given at the same time , her general condition improved 
The following day a posterior colpotomy allowed pus to 
be drained from the pouch of Douglas Following this, 
her convalescence was uneventful except for pneumonia, 
which was treated with penicilhn 

While the tube was in position, a recording apparatus 
was connected to the balloon lumen and it was found 
that pemcillin had no effect on bowel movement, but 
barbiturates considerably lessened them, and no effect 
could be observed with J gr of morphine 

Example 7 — A woman, 30 years of age, had had a mis- 
carriage many years before, and following this had been 
unable to have children A salpingostomy was done, 
much against the wish of the gynecologist who performed 
the operation, but the patient insisted on taking the risk 
of opening up the old infected tissue Following the 
operation she had fever varying between 99 4° and too 2 , 
and during the first two days vomited gastric contents 
On the third day she began to vomit intestinal contents 
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When I saw her on the fifth day she was vomiung dark- 
brown ffeculent material in large quantities She was 
distended and on auscultauon her abdomen was silent 
She looked very ill Per vagmam she had tenderness 
over the uterus, but no mass was palpable The condi- 
tion was diagnosed as one of infection of a loop of bowel 
in the pelvis which had caused complete paralytic ileus 
A Miller-Abbott tube was passed with relief of the dis- 
tension, and at the same time sulphonamides and pemcillin 
were commenced After forty-eight hours the balloon 
of the tube was deflated and the tube withdrawn to the 
2-ft mark She again became distended and again 
the balloon was inflated and allowed to pass through the 
intesune Five days after the first intubauon, that is, 
ten days after operation, she commenced to have frequent 
loose bowel action Convalescence from then on was 
uneventful 

Example 8 — A middle-aged woman with a placenta 
prtevia had had a lower segment Caesarean section done 
SIX days before being seen After this she became 
distended and streptococci were cultured from the vaginal 
discharge She had a high temperature from the third 
to the sixth day and penicilhn had made no difference to 
her condition When first seen she was very distended, 
slightly jaimdiced, with a pulse of 130, and was hiccuping 
and apathetic in appearance There were no sounds 
to be heard at all in the abdonunal cavity The 
serum protein was 5 7 She was given three htres of serum 
and a f^ller-Abbott tube was passed This drew off 
180 oz of fluid in the first sixteen hours Her condition 
improved rapidly and the convalescence was uneventful 

Example 9 — A woman about 55 years of age had had 
an operation for bilateral malignant ovarian cysts five 
days before bemg seen Following the operation she had 
a steep rise in temperature and on the third day com- 
menced to have distension and vomiting By the seventh 
day she was very distended, had difficulty in breathing, 
and was shghtly cyanotic in colour The serum protein 
was 6 4 On auscultation of the abdomen many gurghng 
sounds were heard high up, but the hypogastrium was 
silent It was concluded that she had a pelvic peritonitis 
with some loops of small bowel in it, and she was given 
two htres of serum and a Miller-Abbott tube was passed 
Pemcilhn and sulphonamides were also given In the 
first twelve hours 40 oz of fluid and a large amount of 
gas were aspirated by the tube and her distension dis- 
appeared by next mormng , her bowels commenced to 
act the next day Convalescence was uneventful 

Here is an example of ileus due to general 
peritomtis — 

Example 10 — ^An elderly man who had had an excision 
of a diverticulosis with five sinuses, had an obvious 
peritonitis for which chemotherapy and intubanon were 
employed, but despite the fact that the distension was 
relieved and sounds were again heard in a previously 
silent abdomen, death occurred on the tenth post-opera- 
tive day 

The following case also illustrates ileus from 
peritomtis, and the fact that wash-outs through an 
ileostomy, while increasing bowel movements, may 
acmally increase distension when given at the wrong 
‘ stage ’ of bowel movements 

Example 11 — A middle-aged man who had had a carci- 
noma of the ascending colon developed a leak from the 
suture fine of the ileum to the transverse colon The 
abdomen was opened and the leaking area exteriorized 
and ileostomy done A Miller-Abbott tube was then 
passed to reheve his distension, and, though it was 
successful in this, he developed auricular fibrillation the 


next day, became irrational, and finally died It was 
noticed in this case that wash-outs through the ileostomy 
markedly increased his distension 

THE PATHOLOGICAL PHYSIOLOGY AND 
THE PATHOLOGY OF PARALYTIC ILEUS 

Some idea of the frequency of paralytic ileus as 
a cause of death may be gathered from the fact that 
from the Royal Adelaide Hospital 10 cases were 
found in 1000 post-mortem examinations (1944, 
Med set Arch Adelaide Hasp ) 

At post-mortem examination all that is found 
in a case of ‘ true ’ paralytic ileus is some thin intra- 
peritoneal fluid and a large mass of distended small 
bowel filled mainly with gas, and the length of the 
intestines is markedly dimimshed 

In paralytic ileus the bowel wall is thin, dusky, 
and oedematous, suggesung obstruction to the 
venous return Distension by itself can produce 
venous obstruction A pressure above 55-65 mm 
Hg within the gut causes pressure on the veins 
which encircle the ileum, interferes with the absorp- 
tion of gas and flmd, and leads to more distension 



Fig 226 — To show how increasing distension causes pres- 
sure on the veins and interferes with absorption from the 
bowel 

(Wangensteen, 1942) A vicious circle is thus 
brought about {Ftg 226) Greater distension can 
even cause arterial compression 

The gas in the bowel of paralytic ileus is partly 
mtrogen, coming from swallowed air (Wangensteen, 
1942), and partly carbon dioxide which is normally 
4 per cent The percentage of mtrogen is from 
60 to 80 An important relevant observation 
IS that the normal small intestine can absorb about 
2500 c c of carbon dioxide and about 1300 c c 
of other gases per hour (Mclver, Redfield, and 
Benedict, 1926 , Davis and Hansen, 1945) These 
workers showed that most of the gas in the bowel 
following an ansesthenc is swallowed air They 
proved that barium given to patients before opera- 
tions for appendicectomy was not passed out of the 
stomach as quickly as when no operation had been 
performed Thus they come to the conclusion that 
after operations gas is not passed along the bowel 
for expulsion, and that it accumulates and gives 
nse to pain 

The flmd m the bowel of paral5itic ileus is thin, 
browmsh, and flaky The greater part of it is 
probably poured into the intestinal tracts in the 
form of sahva, gastric juice, oile, and pancreauc and 
mtestmal secretions This normally amounts to 
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from 7^ to 10 litres per day (Rowntree, 1922 , and 
Gamble, quoted by Bockus, 1944) This fluid is 
toxic Injection of either the contents of the normal 
or of the obstructed bowel into the veins of experi- 
mental animals can be fatal This, however, does 
not prove that a toxin is the cause of death in cases 
of paralytic ileus 

THE EFFECTS OF DISTENSION OF 
THE BOWEL 

The effects of distension can be local or general 
Local Effects — Multiplication of gas-forming 
bacilh, such as B Welchu, occurs (Williams, 1927) 
One local result of distension is that the capillaries 
of the intestinal mucosa become more permeable 
and some of their contents transude into the peri- 
toneal cavity Here the water is absorbed by the 
peritoneum and a flmd, which becomes more and 
more hke plasma m its protein content, is the result 
Thus loss of plasma from the circulation may be 
considerable — and loss of plasma decreases bowel 
motihty, probably due to oedema of the bowel 
Thus a vicious circle is formed (Barden, Thompson, 
Ravdin, and Frank, 1938 , O C Leigh, 1942 ) 
Fliud IS not only lost from the intestine, but since 
m most cases of paralytic ileus the pylorus also is 
inhibited or paralysed, vomiting of intestinal contents 



Fig 227 — To show how obstruction occurs at each end 
of loops of smaU bowel in marked distension 


occurs For instance, m Case i, m which multiple 
ileal obstructions were present, fluid which could be 
recogmzed was introduced through the suction 
lumen of a Miller-Abbott tube, which had been 
radiologically proved to be m the mid-ileum, and 
was later voimted by the patient 

The vomiting and loss of intesnnal contents in 
turn bnng about loss of sodium chloride Thus is 
started a deletenous vicious circle the loss of large 
amounts of the irreplaceable sodium ion causes a 
shnnkage m the blood-plasma volume, this loss 
leads to a diminution m the volume of intercellular 
flmd , and even if water is given by mouth, salts will 
be secreted into it, to be again lost m the vomitus 
The blood becomes hypotomc , the kidneys auto- 
maucally correct this by excretmg water and thus 
add to the dehydrauon Therefore, the htemo- 
concentrauon and dehydration caused, brmg about 
a circulatory failure which pnmanly is attributable 
to the loss of sodium (Bockus, 1944) 


One local effect of distension is that of itself it 
can cause further obstruction by the kinking of the 
distended small bowel at the apex of the loops 
(Ashcroft and Samuel, 1940 , Ochsner, 1937) 
{Ftg 227) 

A further effect of distension is that the longi- 
tudinal and circular muscles are greatly weakened m 
their action by distension This is mechanical, and 
the pressure developed by the muscles decreases m 
proportion to the increase of the radius (R D 
Wright, 1946 ) 

General Effects — There is a general effect from 
local distension Local distension of a loop of small 
bowel causes vomiting, anorexia, and inlubition of 
movement in the remainder (Youmans, 1944 , 
Burget, Martzloff, Suckow, and Thornton, 1930) 
If the distended loop of bowel has been denervated, 
the distension causes no vomiting and no inhibition 
(Antoncic and Lawson, 1941) In dogs, distension 
of an isolated loop of small bowel caused death in 
eight days, but the dogs could be kept ahve longer 
by giving sahne infusions 

Patients with paralytic ileus have a great thirst 
because of their dehydration and loss of salt, and 
therefore much of the flmd found in the bowel has 
been taken by mouth 

There is also a difference in the flow of bile The 
author has noticed that in most of his cases of para- 
lytic ileus there was httle or no sign of bile in the 
aspirated flmd This may have been due to extreme 
dilution of bile, or to the fact that distension of the 
intestine decreases the bile flow (Schnedorf and Orr, 
1941) Here again is a vicious cycle, for bile 
admimstered either through the duodenum or 
injected into an isolated loop of intestine greatly 
increases its motihty (Haney, Roley, and Cole, 

1939) 

It is characteristic of a fully developed paralytic 
ileus that the large intestine is also involved This 
has been shown by X-ray studies (Hunt, 1944), 
and also it was the expenence of the author that in 
cases of fully developed paralytic ileus enemas were 
retained or returned without result This is illus- 
trated in the following case — 

Example iz — An interval appendicectomy was per- 
formed Thirty-six hours after the operation the patient 
began to suffer from severe colicky, central-abdominal 
pams, which were unreheved by I gr morphine The colic 
occurred once every one to three minutes and lasted half 
a minute Severe distension quickly developed, and there 
was some difficulty with micturition At this stage 
(the ‘ second stage referred to later) two enemas 
were given, the first glycerin and soapy water and the 
second milk and treacle Both enemas were of one to 
one-and-a-half pints, and both were retained Neither 
gat e rehef from the cohc Next day the cohc had ceased, 
but purgatives, including two doses of calomel, were given 
vMthout results On the eighth day the bowels were 
opened with an enema and from that time on distension 
and discomfort were reheved This case is quoted to 
show that in incipient paralytic ileus the colon is involved 
and that enemas do not act or remove distension or relieve 
colicky pams 

The pathology of paralytic ileus, arising as a 
result of infective or mechamcal causes, will be 
associated with those pathological changes character- 
istic of inflammatory abdominal foci and of mech- 
amcal obstruction 
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THE VARIOUS TREATMENTS 
OF PARALYTIC ILEUS 

The methods of treatment recommended both 
for prophylaxis and in the developed disease have 
been many^ varied, and confusing 

The ‘ whippers-up ’ or ‘ stimulators ’ of the bowel 
form one school Their treatment is based on the 
fact that m this condition the bowels do not open, 
and, therefore, if the bowels are opened the condiuon 
will be cured However, the absolute constipation 
(lack of defsEcation and passage of flatus) is only a 
symptom and not the disease Stimulauon of the 
bowel was formerly the method of treatment, and 
IS only now gomg into disrepute as a general measure 
Thus, Stout (1943) advised early parasympathetic 
stimulants as prophylactic treatment against paralytic 
ileus, e g 3 o 5 mg prostigmine, or 1 mg thiammc 
hydrochloride every four hours for ten doses as 
a prophylactic Marden and Williamson (1939) 
recommended prostigmme methylsulphate, i c c 
of 1—4000 solution, as a prophylactic, and i c c of 
1-2000 solution to combat fully developed paralytic 
ileus 

Ochsner, Gage, and Cutting (1930) concluded 
that physostigmine was the only drug which had a 
defimte place in the treatment of intestinal atony 
Hartman and Dock (1927), on the other hand, 
supported the use of chohne 

Treatment by stimulanon with cathartics increases 
the movement of the normal small bowel (Oppen- 
heimer and Mann, 1941), but many personally 
observed cases show that dunng an estabhshed ileus 
they have no effect whatsoever 

The following cases illustrate the meffectiveness 
of catharucs m paralyuc ileus (if cathartics ‘ work 
the patient has not got paralytic ileus) — 

Example 13 — A middle-aged woman had had a hyster- 
ectomy performed On the second day she was given 
an enema without result , then cascara and paraffin and 
magnesium sulphate, without either results or abdonunal 
colic Next day more cascara and another enema were 
given, agam without result When seen on the fourth 
day she was very distended, and on auscultation of her 
abdomen occasional sounds were heard She recovered 
after ^ gr morphine had been given four-hourly for three 
days Her bowels were then opened by an enema 

{Example 17 also illustrates the meffectiveness of 
cathartics m ileus ) 

Among the stimulant forms of treatment must be 
mentioned the givmg of intravenous hypertomc 
salme solution as advocated by Ochsner, Gage, and 
Cuttmg (1933)5 as this had been shown to mcrease 
penstalsis (Hughson and Scarff, 1924 , Kleitsch and 
Puestow, 1939) 

Pitressm and pitmtary extracts have been exten- 
sively given for ileus 

Yet another school favour the treatment of ileus 
by “ resting of the bowel ”, t gr morphme given 
every four hours is said to “ rest ” the bowels {See 
P 167) 

Another treatment of ileus has been the use of 
spinal and splanchnic anaesthesia, which has been 
shown at least temporarily to increase peristalsis 
(David and Lonng, 1930 , Wagner, 1919 , Novikov, 

1939) 


Ileostomy is not a physiological method of treat- 
ment of paralytic ileus, as it drams only the segments 
m which It is placed , yet a number of reports of 
the successful use of ileostomy are reported m the 
hterature But the bowel is not actmg and therefore 
will not drive the contents down to the ileostomy 
openmg , and also in a paralytic ileus the folding of 
the distended small bowel gives acute obstrucuon 
at the apex of each fold {See Fig 227 ) 

The difference between paralytic ileus and 
obstruction is clearly shown m the radiograph of 
the two conditions In paralytic ileus small pockets 
of gas are seen scattered all over the abdomen and 
the colon is also distended , whereas m acute 
obstruction contmuous loops of distended bowel 
are seen Thus, when paralytic ileus is cured the 
ileostomy acts furiously and well , but it is not 
the ileostomy which has cured the conditions 

Example 14 — Paralync ileus followed the makmg of an 
ileostomy as a preliminary to colectomy In this fuUy 
developed condiuon the pauent would not tolerate the 
Miiler-Abbott tube in the pharynx, so it was introduced 
through a )e)unostomy under local antesthesia No 
pentomus was found when this was being done The 
abdomen was finally decompressed, but the paUent died 
on the tenth post-operauve day from a pulmonary 
embolus 

In several cases the ileostomy did not work until 
the balloon of the Miller-Abbott tube had issued 
from It 

The following case illustrates the ineffectiveness 
of an ileostomy m the treatment of paralytic ileus 

Example 15 — A middle-aged and very obese man had 
had an acutely inflamed appendix removed On the fourth 
post-operaUve day he began to get distended and to 
vomit copiously A Miller-Abbott tube was successfully 
passed and drew off large quantities of fluid However, 
the patient had a shghtly elevated temperature and his 
general condinon did not unprove The surgeon re- 
opened the wound, and, on not finding pus, did an 
ileostomy On the seventh post-operauve day the nursmg 
sister reported a slough in the wound, which turned out 
to be the bag of the Miller-Abbott tube The tube was 
then removed, and the ileostomy commenced to fiincuon 
well 

A further method of treatment of paralyuc ileus 
which is much used is prolonged gastric or duodenal 
sucuon with conunuous mtravenous flmd adtnmistra- 
uon (Wangensteen, 1942 , Wangensteen, Rea, 
Smith, and Schwyzer, 1939 , Penberthy, Noer, and 
Benson, 1940 , Bartels, 1943, and many others) 

Smce most of the gas in the bowel has been shown 
to be swallowed air, this seems a very logical method 
of prophylaxis 

Finally, the last method of treatment of paral5mc 
ileus IS by use of the Miller-Abbott tube (Abbott and 
Miller, 1934, Ravdin and Abbott, 1940, Miller, 
1944 , R A Wise, 1938 , Boon, 1940 , Penberthy, 
Noer, and Benson, 1940 , Lofstrom and Noer, 1940 , 
Bermett, 1941 , Kaplan and Michel, 1941 , Noer 
and Johnston, 1942 , Gnmson and Hodge, 1944 , 
Glen, 1941 , Smith, 1945 , and many others) 

Ladd and Gross (1941) stress the value of a high 
oxygen concentrauon in a tent m cases of abdonunal 
distension Probably this helps to mamtain the 
oxvgen concentrauon in the lumen of the affected gut 
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Thus there are three schools of treatment — 

1 Stimulative, with enemas, drugs, and catharucs 

2 ‘ Resting ’ the bowel with morphine and per- 
haps heat on the abdomen, turpentine stupes, etc 

3 The aspirauon of stomach, duodenum, or the 
entire intestine 

Each has its advocates As a result of this 
chmcal study of paralyac ileus, each treatment 
would seem to be correct at the right period of the 
disease, but not at another 

II 

A study of the treatment of post-operative ileus 
— and paralytic ileus — logically involves a considera- 
tion of the following — 

1 Normal bowel movements 

2 Those drugs and procedures which are used 
to increase movements 

3 The action on the human small intestine of 
morphme — a drug frequently used m the treatment 
of ileus, not only for its action on the muscle of the 
small intestine, but also for the induction of sleep 
and relief of pain 

4 Drugs which decrease the motor function of 
the small intestine and might therefore conduce to 
post-operative ileus 

5 Drugs used in general treatment which might 
decrease intestinal movements and conduce to 
ileus 

6 Coincident or coexisting pathological condi- 
tions which might pave the way to a post-operative 
ileus 

THE NORMAL MOVEMENTS OF THE 
SMALL INTESTINE 

It is necessary fully to understand the normal 
movements of the small intestine if the treatment 
of their absence is to be imdertaken 

There is an inherent rhythm of bowel muscle 
even when isolated from a nerve-supply (Thomas 
and Kuntz, 1926) However, the nerve-supply 
co-ordmates peristalsis in response to local stimuli 
and the central nervous system in turn superimposes 
Its control on the reflexes, as exemphfied by a book- 
loving professor who complained of turbulent 
borborygmi on entering second-hand bookshops 

The irritabihty and amount of small-bowel 
movement decreases from above downwards in a 
gradient (Alvarez, 1928) Small-bowel movements 
fundamentally consist of rhythmic ‘ feeler ’ waves 
which estabhsh the presence of resistance to con- 
traction (an adequate stimulus as shown by the fact 
that resistance to contraction can cause pain), and 
once the presence of the intestinal contents is so 
determined, a penstalnc wave follows Bowel 
movements still occur in denervated bowel (Bayhss 
and Starhng, 1899) 

Bowel movements as recorded on a Miller- 
Abbott tube balloon are irregular and of three mam 
types The first type occurs five to ten times a 
minute and is small m amphtude The second 
t)'pe has the first type superimposed on it and consists 
of an alteranon m tone occurring two or three times 
a minute The third type is a big alteration in tone 
with both the first and the second waves super- 
imposed on It, occurnng once every one to three 


minutes Personal experience has shown that the 
presence of the balloon of the Miller-Abbott tube 
low down in the ileum can be recognized by the 
type of recording obtained Frequent type three 
waves are found m the upper ileum and ]e)unum 
where, when the tube is well down in the ileum, 
types one and two waves are not so marked, and 
powerful infrequent type three waves are noted 
(Huidobro, Montero, and Cuevas, 1944 , Abbott 
and Pendergrass, 1936 , Forster, 1940) * 

DRUGS WHICH ARE USED TO INCREASE 
THE MOVEMENTS OF THE HUMAN SMALL 
INTESTINE 

As has been pointed out above, one routine 
treatment of estabbshed ileus is the use of drugs 
which stimulate the movements and increase the 
motihty of the small intestine The action and 
use of some of these drugs is described 

Confusion tn regard to the Action on the Muscle 
of the Human Intestine of Drugs and Procedures 
— In the hterature there exists much doubt 
in regard to the acuon of drugs on the human 
intestine This is owing to the fact that the effect 
of drugs or solutions has been tried on isolated 
intestine , or in animals in which either X-ray, 
intestinal balloon, or exteriorized loops have been 
used , or in human beings where X-ray, balloons, 
or systems of balloons introduced from above 
through the stomach or from below through an 
ileostomy have been connected to recording appara- 
tus , or to the fact that observauons of various 
types have been made on exteriorized loops of bowel, 
or that observations have been made on the abdomen 
while open at operation But despite the fact that, 
for the reasons given above, there is much difference 
of opimon m regard to the effect of drugs on the 
movement of the small bowel of animals and man, 
the action of certain of these drugs seems to be well 
accepted and to be clear 

Prostigmine — Stout (1943) advises early use of 
parasympathetic stimulants as prophylactic treatment 
against paralytic ileus He advises o 5 mg prostig- 
mine methylsulphate and i mg thiamine hydro- 
chloride every four hours for ten doses as a prophy- 
lactic Marden and Wilhamson (1939) recommend 
prostigmine methylsulphate, i c c of 1-4000 solu- 
tion as a prophylactic and i c c of 1-2000 solution 
to combat developed paralytic ileus 

Ochsner, Gage, and Cutting (1930) are of opimon 
that physostigmine is the only stimulative drug 
which has a defimte place in the treatment of 
intestinal atony 

Acetylcholine — Hartman and Dock (1927) 
favour the use of chohne Feldberg and Solandt 
(1942) used isolated rabbits’ intestines and found 
that acetylchohne caused immediate shortening of 
the isolated gut, but that glucose was necessary for 
continuance of this excitabihty of the longitudinal 
muscles to the drug Small doses of atropine 
abohshed the stimulating effect of acetylcholine 

* In a case in which there was prolapse of 3 in of 
ileuin through an ileostomy, repeated observations 
showed that the papillte contracted and described rhythmic 
sigmoid curves indistinguishable from those ascribed to 
the ' ileocscal valve ’ 
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Ochsner, Gage, and Cutting (1930) found little effect 
from acetylcholine on peristalsis in dogs 

Pituitary Extracts, Pitressin, Pituitrm 
Puestow (1942) found that, following the admimS- 
tration of pitmtary extract, there was a contrafy 
monhty between the small and the large bowel , 
that when the small bowel was vigorously contractiitg 
the colon was inactive, and vice versa He showed 
that posterior pitmtary extract and pitressin pro- 
duced powerful contractions of the colon, bPt 
dimmished motihty of the small bowel Carlson 
(1930) found that i c c of pitmtary extract jn 
a patient with an ileostomy gave increased peri- 
stalsis with issue of gas and feces In dogs tlie 
result was not so constant Bmrge (1944), who 
studied the ileoctecal valve m a patient m which n 
had prolapsed, found that i c c of posterior pitmtai'y 
extract increased propulsive and non-propulsive 
(or mixing) movements in this region and caused 
gas pains It produced a segmental contraction of 
one segment, wfucfi was tefeved ’ey amy\ mtrite 
Pitmtary extract and pitressin regularly increased 
colon motihty (Carlson, 1930 , Puestow, 1942 5 
Bmrge, 1944) Radiologists take advantage of 
pitressin to nd the bowel of gas shadows, when 
taking radiographs of the renal tract (Kenmng and 
Lofstrom, 1937) On the isolated small intestine, 
however, results are more eqmvocal 

Using isolated dogs’ intestines, Gruber and 
Pipkm (1930) found that high dilutions of pitmtafY 
extracts caused an increased tonus, and tonic 
oscillation m duodenal and ileal strips, whereas high 
concentrations of the same drug caused loss of muscle 
tone and disappearance of the rhythmic (or mixing) 
movements Hmdobro, Montero, and Cuevas (1944) 
found m normal subjects with a Iviiller-Abbott tube 
m position that pitressin increased the spontaneous 
motihty of the small bowel 

Ochsner, Gage, and Cutting (1930) tested tlte 
action of pitmtary extracts in a series of twenty-mUe 
dogs They found characteristically a decrease 
tone and inhibition of peristaltic movement, and )u 
only two cases an increase m tone They were of 
opimon that pitmtary extract was not only ineffective, 
but dangerous, in mtestinal atony 

The author made observations on the small bowel 
with the Miller-Abbott tube in position In the 
case reported below the contractions of the small 
intestine, which up to the time of injection of 
pitmtrin had been painless, became painful and 
increased 

Example 16 — A man, aged 21 years, had an appeU- 
dicectomy performed Three weeks later he began to 
get colicky abdominal pains and occasional vomiting A 
Miller-Abbott tube was passed and relieved his pain add 
vomiung He began to eat Again, one week after the 
removal of the tube, he began to vomit and to becoiue 
distended At this stage he had visible peristalsis A 
Miller-Abbott mbe was agam passed A second opera- 
non was performed and many adhesions caused by plastic 
peritomus were divided Dunng his recovery the 
Miller-Abbott mbe, which was in posiuon, was connected 
to a recording tambour While it was in the lower ileum, 
doses of pimitnn of i c c were gi\en on u\o occasions 
Within ttventy rmnutes of the giving of the intramuscular 
injection the patient complained of coheky central abdo- 
minal pains w’hich coincided with increased peristaltic 
wares as shorvn on the recording tambour Lummal, 


165 

in i-gr doses, decreased the peristaltic activity for some 
hours 

These diverse experimental findings m human 
beings and ammals may perhaps be reconciled thus 
If the colon is intact and pitmtrm stimulates the 
motihty, then it may later increase the small-bowel 
motihty by a reflex (See later ) 

Cathartics — Stimulant treatment with cathar- 
tics increases the movements of the normal small 
bowel (Oppenheimer and Mann, 1941) 

Castor oil causes increased amphtude and rate of 
peristalsis in exteriorized loops of bowel m dogs 
Magnesium sulphate does not increase the rate of 
movements or tone of the small bowel , it has only 
a mechamcal action Cascara does not change 
the rate of movement, but occasionally increases 
the response to local stimulus 

In estabhshed paralytic ileus cathartics have no 
effect whatever If cathartics ‘ work ’, the patient 
has not got paralytic ileus This case of paralytic 
ileus — one of many — demonstrates it 

Example 17 — A middle-aged woman had had a hyster- 
ectomy performed On the second day she was given 
an enema without result , then cascara and paraffin and 
magnesium sulphate without either getting a result or 
causing colicky pains Next day more cascara and 
another enema were given, again without result When 
seen on the fourth day she was very distended, and on 
auscultation of her abdomen occasional sounds were 
heard She recovered after { gr morphine had been 
given four-hourly for three days Her bowels then 
opened with an enema 

Therefore, though cathartics may at times 
shghtly increase the movements of the small bowel 
for a short while, they should have no place in pre- 
and immediate post-operative treatment of patients 
undergoing surgical operations Their use before 
operation is followed by a period in which there is 
less bowel motihty and a decreased response to 
local stimulants Furthermore, cathartics irritate 
the bowel, increase the flmd contents of the bowel, 
and prevent absorption of nutritive material from 
It Following purgation, the bowel does not react 
well to drugs, and there is an increased growth of 
bacteria within its lumen, and if continued there is 
increased gas and fluid in the lumen, a condition 
predisposing to the development of paralytic ileus 
(Alvarez, 1918 , and Alvarez and Taylor, 1917-18) 
Apomorphine — According to experiments on 
dogs, apomorphine causes peristaltic waves in the 
small intestine associated with attempts to vomit, 
which are followed by a decrease in the height of 
the contractions and in muscle tone, lasting from 
twenty to sixty minutes fSlaughter and Gross, 1938) 
Vitamins — Crandell, Chesley, Hansen, and 
Dunbar (1939) found that, following the giving of 
thianune and riboflavme and mcotimc acid to dogs and 
human beings tvith functional digestive disorders, 
some cases exhibited an intestinal hyper-motihty 
It is the author’s experience that the use of 
vitamin B complex has been most effective as a help 
in deahng with habitual constipation, but it has 
also been noticed on numerous occasions that 
patients to whom these drugs have been given are 
conscious of painful intestinal mottlitj (umbihcal 
pain) while they are taking them 
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Some patients who have been given ascorbic 
acid also complain of cohcky abdommal pains 
This also may be due to hypermotihtyj for Haag 
and Tahaferro (1940) found that, at least in the 
colon (isolated from a gmnea-pig), ascorbic acid 
caused greatly increased tone 

Bran — No change in the movements or evacua- 
uon of the small intestine was found by Fantus, 
Kopstem, and Schmidt (1940) and Stretcher and 
Qmrk (1943) in making X-ray studies of bowel 
motihty in the normal individual 

Bile and Bile-salts — Haney, Roley, and Cole 
(1939) found that bile or bile-salts increased the rate 
of propulsion through isolated loops of dogs’ 
intestines, hence the importance of giving bile- 
salts m paralytic ileus 

Hypertonic Saline into Bowel Lumen — 
Bayhss and Starhng (1899) mention that hypertonic 
saline solutions injected into the lumen of the gut 
are followed by very vigorous peristalsis 

PROCEDURES WHICH ARE USED TO 
STIMULATE THE MOVEMENTS OF THE 
SMALL INTESTINE 

Intravenous Hypertomc Salt Solution — 
Among the stimulant forms of treatment must be 
mentioned the intravenous infusion of hypertomc 
sahne solution as advocated by Ochsner, Gage, and 
Cutung (1933) From 15 to 20 c c of 20 per cent 
sodium chloride solution, injected intravenously, 
has been found to increase small-bowel motihty 
(Ochsner, Gage, and Cutting, 1930 , Kleitch and 
Puestow, 1939 , Hughson and Scarff, 1924 , Quigley, 
Highstone, and Ivy, 1934) Kleitch and Puestow 
(1939) found that physiological saline given intra- 
venously for twenty minutes gave a sustained rise 
in the frequency of contraction and also in the 
secretion of the small intestine of dogs Dextrose 
solution (10 per cent) did not give much change, 
but physiological sahne with 10 per cent dextrose in 
It definitely increased motihty They found that 
insuhn decreased the motihty Their observation 
confirms that of Feldberg and Solandt (1942) that 
the acuon of nicotine on the intestine depends on 
the presence of glucose in adequate supply 

Spinal and Splanchmc Anaesthesia — ^There 
IS httle doubt that where small-bowel mouhty is 
arrested or dimmished, spinal and splanchmc 
anssthesia causes an increase , at any rate, during 
the tune the anaesthesia is active (Wagner, 1919 , 
David and Loring, 1930 , and Novikov, 1940) 
When spinal anaesthesia was used on patients who 
had morphine as a pre-operative treatment, httle 
effect on the motihty of the small intestine 
from spinal anaesthesia was found by Helm and 
Ingelfinger (1944) The following case illustrates 
this — 

Example 18 — woman had an acute obstrucuon of the 
small mtestme A Aliller-Abbott tube was passed for 
the tvo hours during which she was being prepared for 
the theatre At operauon the tip of the tube was found 
to be m the mtestme about 2 ft from the pylorus Before 
operation httle or no mouhty could be observed on the 
balloon As soon as the spinal anssthetic was given, 
Mates of motihty were recorded on the tambour, and at 
operation the\ were seen 


Food by Mouth — The gastro-ileal reflex is 
physiologically well known It can be observed 
on any patient with an ileostomy Following the 
taking of food, the ileostomy acts with increased 
vigour 

Colonic Enemas and Wash-outs — ^Repeated 
observations on a man who had an acting ileostomy 
at the same time as he had a colon isolated from the 
faecal stream as a prelunmary to its removal {Fig 228 
shows this arrangement) showed that whenever 



Fig 228 — To show the arrangement of loops of bowel 
as a preliminary to subtotal colectomy for ulcerative colitis, 
the ileum bemg eventually joined to the rectum by clamp 
I, End of functioning ileum , 2, End of funcuoning colon , 

3, Functioning deostomy , 4, Cut end of rectum 

either the colon or the rectum was washed out, or 
an enema given, within five or ten minutes there 
was a most vigorous action of the ileostomy At 
times this action was so vigorous that jets of chyme 
were shot several feet into the air 

These observations were repeated and confirmed 
on a woman who also had an isolated colon as a pre- 
liminary to colectomy (Fig 229) 

Thus enemas and bowel wash-outs must be 
regarded as the most effective stimulative treatment 
to a small bowel capable of response 

Heat to the Abdomen — This time-honoured 
method of treating paralytic ileus, which is supposed 
to increase the motor function of the bowel, and 
particularly the pendulum movement, was found 
to have no effect In three patients in whom heat 
was apphed to the abdomen while the recording 
Miller-Abbott tube was in position, no change in 
the motihty of the intestine was observed 

Example 19 — This patient hadatube in position follow- 
ing operation for division of adhesions which were causing 
intesunal obstruction with visible peristalsis On two 
occasions a radiant heat cradle was put on the naked 
abdomen for periods of from half an hour to one and a 
half hours without altering the character or strength or 
frequency of the bowel movement as recorded on the 
MiUer-Abbott tambour 
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Example 20 — The pauent had a Miller-Abbott tube 
both before and after an operation for division of multiple 
adhesions of the small bowel On two occasions hot 
bottles apphed to the abdomen did not m any way alter 
the character or frequency of intestinal contractions 

Example 21 — A young woman had an ileostomy as a 
prehminary to colectomy A balloon was introduced 
mto the ileostomy for about 4 in Heat was apphed to 
the abdomen by hot-water bottles for twenty imnutes, 
and also a turpentine stupe at the same timej without 
effecDng the bowel motihty (see Ftg 229 ) 


twenty to forty minutes after the injection, but for 
some hours later the rate of propulsion was slower 
than normal Atropme was found to counteract 
the effect of the morphine 

Usmg similar preparations Gruber, Greene, 
Drayer, and Crawford (1930) found a rise of tone 
following mjecnons of morphme 

Deterimmng by X rays the rate of propulsion in 
Thiery-Vella loops in dogs, Quigley, Highstone, 
and Ivy (1934) foimd, as the result of morphme 
mjecnon, an increased rate of propulsion m the 
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Fig 229 •^-Example 42 a, A record of four and threcquarter hours taken immediately after operation when little or no bowel 
movement was present, showing variations in the record produced by coughmg, vomiting, gasping etc b, A record for two and a half 
hours showmg the development of movements 10 hours after mtroduction of the tube through jejunostomy First movements shown 
m Fig 238 From the mark A the record is typical of fairly normal jejunal movements (Cf Fig 234, where the movements of 
the one-and*three-quarter-hour period to the mark C are typical of normal lower ileal movements ) 


It has also been found by McLoughhn, Mann, 
and Krusen (1941) that short-wave diathermy does 
not affect intestinal motihty 

Turpentine Stupes on the Abdomen — This 
also time-honoured treatment was used m Example 21 
mentioned above, with no effect either chmcally or 
on the bowel movement as shown by the recording 
tambour (Fig 229) 

THE ACTION OF MORPHINE ON THE 
HUMAN SIVIALL INTESTINE 

With regard to the effect of morphme on the 
human small intestine, some confusion exists because, 
as has been pointed out, workers have sought infor- 
mation m this respect m so many different ways 
Thus, if the morphme method of treating ileus is 
to be mtelhgently carried out, its mode of action 
must be studied and, if possible, clanfied 

Usmg isolated strips of intestine, Gruber and 
Pipkin (1930) found that morphme increased the 
tonus and in some cases the height of rhythmic 
contraction of the muscle 

Usmg expenmental ammals, Kanan (1937) 
placed balloons in Thiery-Vella loops m the ileum 
and measured propulsive motihty, and found that 
morphme sulphate increased propulsion for from 


ileum lasting for forty mmutes, then a decrease for 
some hours In the loops of the duodenum the 
imtial increase of propulsive activity was greater 
than m the ileum 

Plant and Miller (1926), usmg non-ansestheuzed 
dogs, also found an immediate increase of fre- 
quency m the amphtude of penstaltic waves, but, 
when this passed off, the tone still remained above 
normal 

The followmg observations on man when con- 
trasted with that of the animal intestine show some 
discrepancies — 

Plant and Miller (1926) took tracmgs from the 
ileum of a man with an ileostomy and found that 
i gr morphme increased the number of waves and 
the tone, but decreased the amphtude of peristaltic 
waves They saw similar changes m two men with 
thm-walled hernias when, after the giving of i gr 
morphme hypodermically, contractions were noted 
and an increase of the frequency of waves passing 
over the bowel was perceived The appearance did 
not return to normal for one and a half hours after 
injection of morphme They found similar effects 
by usmg heroin and codeine 

Forster (1940) studied movements of the circular 
and longitudinal muscles separately by means of 
recording instruments attached b> stitches to the 
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exteriorized ileum in man He found that ^ gr 
morphine increased the frequency of the mixing 
waves and the peristaltic waves, and that a second 
injection of J gr twenty to thirty minutes later 
decreased the frequency of the mixing waves or 
pendulum movements, but increased the tone of 
both muscle coats 

Hmdobro, Montero, and Cuevas (1944), record- 
ing from the balloon of the Miller-Abbott tube in 
normal subjects, found that morphine decreased the 
motor activities m the duodenum and ileum In 
large doses it caused movement to disappear with 
slightly increased tonus 

Abbott and Pendergrass (1936), using a Miller- 
Abbott tube, found that morphine produced stimula- 
tion in the upper part of the small bowel for a short 
period, followed by depression, but there might be 
no change at all m the motihty of the ileum There 
was duodenal spasm for two minutes following the 
injection and then relaxation lasting up to three 
hours Barium conglomerated m the ileum and filled 
loops, giving the appearance of a string of sausages 
Disordered and non-propulsive movements per- 
sisted for three hours after injection The effects 
of morphine on the gastro-mtestmal tract lasted for 
up to three days, the ileum emptying more slowly 
for twenty-four hours 

Plant and Miller (1926) state that the primary 
effect of morphine on the small intestine is stimula- 
tion of muscular activity and tone, while contrac- 
tions remained unaltered or even shghtly decreased 

Myers and Davidson (1938), reviewing the 
hterature, came to the conclusion that the constipa- 
tion of morphine was due to pyloric obstruction and 
consequent delay of stomach emptying 

Puestow (1942) states that morphine constantly 
stimulates the small bowel, but by inhibiting colomc 
contraction may be a factor in causing post-operative 
distension due to gas distension 

The author studied three cases in which tracings 
and observations were made on patients with the 
Miller-Abbott tube and recording tambour In 
these cases no gross difference could be observed 
in the contractions after J gr morphine had 
been given intramuscularly But m one case, on 
five occasions when a balloon was introduced through 
an ileostomy (Fig 230) tone was increased, mixing 
movements were more frequent, and peristaltic 
movements were decreased 
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Fig 230 •— Example 42 To show the effect on bowel motility 
of an injection of J gr morphine given at A 

The treatment of paralytic ileus by injections of 
morphme has therefore a sound physiological basis, 
not because it rests the bowel but because it increases 
the number of small mixing waves and raises the 


muscle tone Both these actions tend to prevent 
the onset of an ‘ irreversible ’ stage of ileus This 
latter is the stage of ileus which occurs when disten- 
sion has increased to such intensity that (a) it presses 
on the veins and so causes a vicious circle in which 
decreased gas absorption resulting from the venous 
pressure leads to more distension and thus further 
venous pressure (Dragstedt, Lang, and Millett in 
1929 showed that distension interfered most with 
blood-supply m the duodenum and least in the large 
bowel) , and (b) it causes of itself an actual mecham- 
cal obstruction by a kinking of the ends of the loops 
(see Figs 226, 227) 

Treatment with morphme will prevent this 
intensity of distension and therefore facihtates the 
absorption of gas by increasing the muscle tone and 
by increasing the number of small mixing waves 
To sum up, the results of the investigation of 
morphme seem to show that there is agreement that 
morphme (i) delays the passage of food through 
the intestine and therefore causes constipation , (2) 
causes duodenal spasms for a short while, followed 
by relaxation , (3) decreases peristaltic movement 
of the duodenum and ileum, but increases (a) the 
tone, and (b) the frequency, of the small mixing 
waves 

DRUGS WHICH DECREASE THE MOTOR 
ACTIVITY OF THE HUMAN SMALL 
INTESTINE 

Drugs which depress the motor activity of the 
human small intestine have a bearing on the treat- 
ment of ileus, for their use in post-operative treatment 
may have an influence m the production of post- 
operative paralytic ileus 

Atropine — ^Atropine given in normal doses 
causes inhibition of contraction and loss of tone of 
the small bowel (Forster, 1940 , Hmdobro, Montero, 
and Cuevas, 1944 , Gruber, Greene, Drayer, and 
Crawford, 1930 , Kanan, 1937) 

Trasentin causes a decrease m small-bowel 
movement, especially when given through the 
Miller-Abbott tube Local anaesthetics given through 
a Miller-Abbott tube also decrease the bowel 
movement (Crohn, Olson, and Necheles, 1944) 

In only one of three cases was trasentin effective 
in rehevmg spasms caused by intestinal colic resulting 
from adhesions due to plastic peritomtis 

The author found no effect by giving trasentin 
by mouth m a case of chronic small-bowel obstruction 
when the Miller tube had been passed pre-operatively 
and the balloon was in the lower ileum 

Hyoseme has an action similar to, but weaker 
than, atropine (Gruber, Greene, Drayer, and 
Crawford, 1930) 

Adrenaline and Neosynephrin slow the con- 
tractions and decrease the tone of the intestine m 
dogs (Youmans, Aumann, and Haney, 1939) 

Amyl Nitrite decreases both intestinal move- 
ment and tone In the following case the effect 
of amyl nitrite on intestinal movement is seen 

Example 22 — A patient came into hospital with intes- 
tinal obstruction She had had nine previous operations 
for adhesions and obstruction following a hysterectomy 
operauon Before being operated upon there was visible 
peristalsis in the abdomen and colicky pains, both of 
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which were abohshed by the giving of amyl mtrite A 
Miller-Abbott tube was passed before operation, which 
emptied her intestine and stopped her pain At operation 
the collapsed bowel and the site of obstruction, threaded 
on the Miller-Abbott tube, were easily found 
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Fig 231 — Example 25 To show the effect on bowel 
motility of 2* gr of sodium luminal given intravenously at A 
This dose was enough to make the patient feel sleepy, but not 
to put him to sleep without morphine given later 

Huidobro, Montero, and Cuevas (1944) also report 
decreased intestinal movement and tone after the 
use of amyl mtrite 

Sulphonaimdes — The author has studied the 
acaon of sulphonamides on the human intesune in 
a number of cases He has found no appreciable 
difference in small-bowel motihty when sulphon- 
amides are given 


every four hours for four days All this time she had a 
Miller-Abbott tube in her ileum and strong peristaltic 
contractions continued 

Pick, Brooks, and Unna (1944) found that in 
gmnea-pigs with isolated intesunal loops sulphon- 
amides inhibited the contracting effect of nicotine 
on the isolated intestine Sodium sulphadiazme 
was not so effective as sulphathiazole, sulphanil- 
amide, or sulphamerazine 


DRUGS FREELY USED IN THE 
GENERAL TREAT2WENT OF ILEUS 
WHICH MAY DECREASE INTESTINAL 
MOVEMENTS AND CONDUCE TO 
A POST-OPERATIVE ILEUS 


In this category are the barbiturates, aspirin, and 
pemcilhn 

Barbiturates — ^Workby Professor R D Wright 
and the fact that epileptic patients on luminal therapy 
are always constipated suggested an inquiry if bar- 
biturates affect intestinal movements, and if so 
whether they might produce post-operative ileus 

Barbiturates were given to three patients in 
whom the Miller-Abbott balloon with an attached 
tambour was m the small intestme Two-gram 
doses of luminal, given each mght, caused a sigm- 
ficant decrease in the amphtude of contraction for 
five or six hours Subsequently no marked difference 
in muscle tone could be detected 

Example 24 — In this patient a balloon was introduced 
through an ileostomy A 3-gr dose of seconal was given 
and within half an hour the tambour recorded an increase 
of tone, and then almost complete cessat on 
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Fig 232 — Radiograph four hours after taking banum 
b> mouth 


Fig 233 — ^Radiograph after the taking of banum and i gr 
of luminal The colon is sull full from the da> before 




The following is an example from a number of 
cases observed — 

Example 23 — A woman developed paralyuc ileus, with 
a high temperature, following a gynecological operation 
She was gi\en sulphadiazme, 4 g immediately and i g 


Example 25 — In this case an ileostomy had been per- 
formed as a prehnunarv to removal of the colon A 
post-operauve ileus ensued A Miller-Abbott tube had 
been introduced through a )e)unostomy because the 
patient persistently pulled it out of his nose On four 
occasions injections of 2I gr of sodium luminal were 
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given intravenously , this was enough to make him 
sleepy The tambour recorded a depression of motility 
which lasted several hours {Ftg 231) 

An X-ray study of the efect of luminal on bowel 
movement was undertaken on a middle-aged 
volunteer 

Example 26 — Observations were made under identical 
conditions at the same time of the day, viz , four hours 
after the giving of four tablespoonfuls of barium by 
mouth In the control experiment the tail of the barium 
column at the end of four hours was 6 in from the ileo- 
caecal junction When i gr of luminal was given to the 
same subject under the same conditionSj the subject 
complained of much sleepmessj and the tail of the barium 
column was at least 2 ft and possibly 3 ft , from the 
ileocscal junction (Ftgs 232, 233) 

There was thus a retardation of the flow of barium 
through the small intestine following the admimstra- 
tion of the luminal 

Using isolated intesune of rats or rabbits, Shaw 
(1942) found that luminal, dial, seconal, etc , caused 
a decrease in tone and sometimes a cessation of 
motility 

Florey, Wright, and Jenmngs (1941) noticed that 
the secretion of mucus in the colon was decreased 
by barbiturates 

It would appear, therefore, that barbiturates 
should be given with caution in cases in which there is 


movement In a woman of 35 years who had an ileo- 
stomy for ulcerative cohtis, 10 gr of aspirin abohshed 
the larger occasional ‘ peristaltic ’ movements of the 



Fig 235 — Radiograph four hours after banum b> mouth 
plus 15 gr of aspirin, under the same conditions as Ftg 234 
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Fig 234 — ^To show the effect of turpentine stupes (B) 
(applied for twenty minutes), heat to the abdomen (A) 
(applied for twenty minutes), the wash out (with half a pint of 
saline) of the disconnected rectum in which the rectum was 
joined to the ileum (C) and of 10 gr of aspirin (D), on bowel 
movements as recorded from a balloon introduced through a 
prolapsing ileostomy from the disconnected terminal ileum 
(The ilcumw as connected to the rectum as a preliminary for 
colectomy and the distal disconnected ileum and sigmoid colon 
were brought out on to the abdominal surface) 


ileum (Ftg 234) In a normal middle-aged subject, 
15 gr of aspirin (given with barium emulsion) made 
no difference, compared with a control admimstra- 
tion of barium without aspirin under idenucal 
conditions (Ftg 235) The dose of 
aspirin, 15 gr , was enough to make 
the patient “ sleepy ” 

It thus appears that the rate of 
propulsion of the content of the small 
bowel IS not materially altered by 
aspirin — though occasionally decrease 
of intestinal movement followed its 
exhibition 

Penicillin — ^No effect on intestinal movement 
could be found with large doses of penicilhn in 
several cases 

COINCIDENT PATHOLOGICAL 
CONDITIONS WHICH MAY CONTRIBUTE 

TO THE OCCURRENCE OF POST- 
OPERATIVE PARALYTIC ILEUS 

Hypoproteinaemia — In two patients with a 
Miller-Abbott tube in position, the author was able 
to record defimte increase in small-bowel motility 
following serum transfusions Their case records 
are as follows — 


a possibihty of paralytic ileus They certainly should 
not be given in cases of estabhshed paralytic ileus as 
they decrease peristalsis and tone, and consequently 
as a result of the increased distension, might just 
change a developed paralytic ileus which is in a 
‘ reversible ’ stage into one which is ‘ irreversible ’ 
Aspirin — In a middle-aged woman with a 
recording Miller-Abbott tube in position, who 
had had a resection for a carcinoma of the ileum, 
10 gr of aspinn almost caused cessation of ileal 


Example 27 — A Miller-Abbott tube had been intro- 
duced for a post-operative ileus No progress was made 
after it was 4 or 5 in past the pylorus Two pints of 
serum were given Movements increased in amplitude 
and frequency, and the tube began to move and fluid 
was aspirated 

Example 28 — A woman who had had many previous 
operations for intestinal obstruction had a Miller-Abbott 
tube passed prior to operauon At operation it was 
found to be proximal to the obstructed segment of bowel 
Twenty-four hours after operation occasional movements 
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of the bowel were being observed Following the 
administration of a pint of intravenous serum, these 
qmckly mcreased in frequency and ampbtude 

That hypoproteinEEinia is a potent cause of 
depression of small-bowel motihty has been reported 
by Barden, Thompson, Ravdm, and Frank, 1938 , 
Leigh, 1942, John Devine, 1938 , Ravdm, Stengel, 
and Prushankin, 1940 
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recommences when the packing is removed {See 
Example 3 ) 

The cessation of bowel movement resulting from 
intraperitoneal irntation does not occur if the 
splanchmc nerves are cut, as they are part of 
the reflex arc through which inhibition of bowel 
movement occurs (Douglass and Mann, 1941), and 
the interference with this arc is the rationale for 
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Fig 236 — Example 42 To show the momentary complete loss of tone after giving 2! gr of lummal mtravenouslj at A, a dose 
which did not render the patient unconsaous It also illustrates the depression of peristalsis and tone resultant upon overdistension 
of the stomach and the effect of relief of this by removal of Joo oz of fluid through a stomach tube at B 


Distension of the Upper Part of the Urinary 
Tract or of the Bladder — In cases of unnary 
tract irritauon, Allen and Jamison (1940) found 
increased bowel distension, indicating a degree of 
ileus, and confirmed by radiography 

Svien and Mann (1943) showed that distension 
of the urinary bladder caused inhibition of move- 
ments of the lower ileum, but distension of the upper 
urmary tract caused ileus of the whole of the small 
intestine 

It would appear that the type of patient who has 
urinary retention following operation has also a 
tendency to ileus On the basis that distension of 
the bladder or pelvis of the kidney causes ileus, it 
IS suggested that imreheved post-operative retention 
of urine might contribute to or even be the origin of 
paralytic ileus — this is an important pracncal poult 
in post-operative treatment 

Intraperitoneal Procedures Intraperitoneal 
Irritation — Intraperitoneal procedures or intra- 
pentoneal irritants cause prolonged arrest of small- 
bowel movement (Douglass and Mann, 1941 , 
Wakim and Mann, 1943) 

Arrest of small-bowel movement for a varying 
period results from intraperitoneal procedures after 
every abdominal operation, whether a general or 
local antestheuc is used , eg, packmg mtroduced 
into the abdominal cavity may cause prolonged 
cessauon of small-bowel movement which vail only 


using splanchmc or spinal anesthesia in the treat- 
ment of ‘ true ’ paralytic ileus 

Over-distension of the Stomach — The author 
has found that over-distension of the stomach 
inhibits mtestinal movement 

This observation was made possible because 
jejvmostomies had to be done on two desperate 
cases of paralytic ileus, too lU and unco-operative 
for the tube to be passed by mouth Both had a 
recording Miller-Abbott tube passed into the ileum 
through the jejunostomy In each case the stomach 
and upper part of the jejunum, imreheved by the 
Aliller-Abbott tube, remained greatly distended In 
each case the tambour recordmg movements of the 
small intestine occasionally showed a complete 
absence of peristalsis And m both of these cases, 
following aspiration of varymg amounts of brownish 
flmd up to 100 ounces through a separate Rehfuss 
tube introduced through the mouth into the stomach, 
the result was that the tambour recorded the return 
of peristalsis 

The details of these cases are as follows — 

Example 29 — A young woman had had a paraljaic ileus 
foUowing a gynaicological operation This in turn was 
followed bj peritomtis, and finally, a fortnight after the 
operauon, by organic small-bowel obstruction After 
the Aliller-Abbott tube had been passed twice bi 
mouth. It could not be passed on a third occasion It 
was then passed through a jejunostomi mide under local 
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ansESthesia Eight hours afterwards the first small-bowel 
movements were recorded On several occasions peri- 
stalsis was observed to stopj and on each occasion 
aspiration of the stomach drew off a large quantity of 
fluid, and within half an hour peristaltic movements 
returned 

Example 30 — The Miller-Abbott tube was in the ileum, 
having been introduced through a )e)unostomy, and 
cessation of peristalsis was on several occasions associated 
with epigastric fiillness A stomach tube was then used 
to draw off up to 128 oz of fluid Immediately peri- 
stalsis recommenced {Figs 227, 236) This was repeated 
on at least five occasions 

This reflex, resulting from gastric distension, is 
physiologically reasonable, since distension of an 
isolated loop of small bowel and of the urinary 
bladder has already been shown to cause inhibition 
of small-bowel peristalsis, and therefore it is important 
to prevent over- distension of the stomach following 
operations, and to anticipate any tendency to acute 
gastric dilatation by promptly emptying the stomach 
by a Rehfuss tube before inhibition of intestinal 
movements can occur * 

III 

THE DEVELOPMENT OF A CONCEPT 
OF PARALYTIC ILEUS 

In a fully developed paralytic ileus auscultation 
of the abdomen reveals no sounds and a recording 
tambour in the intestine shows no movements 

In this chnical study it was found that in a person 
in good health intestinal sounds (borborygmi) were 
always heard in the abdomen They were usually 
most pronounced after a meal, and had a certain 
regularity Abdominal auscultation made on a 
number of patients following routine operations, 
showed that the first sounds were heard between 
four and eight hours after the operation It also 
disclosed the interesting fact that the first sounds 
are irregular, turbulent, and often accompanied by 
pain , at first they were infrequent and later become 
almost continuous, quite unlike those heard in the 
normal abdomen 

The cause of these first sounds following opera- 
tion was investigated by the use of the Miller-Abbott 
tube with recording tambour, as is seen in the 
following case 

Example 31 — A middle-aged woman had had mne 
previous operations for intestinal obstruction caused by 
a constant recurrence of adhesions which originated as a 
sequel of a hysterectomy An acute supervemng obstruc- 
uon with distension and visible peristalsis made a tenth 
operauon necessary The Miller-Abbott tube was passed 
and relieved the distension and made the subsequent 
operauon techmcally easy as no distended bowel was 
encountered, but the up of the tube was found proximal 
to the area of obstrucuon The bowel was dissected 
free and wrapped in omentum Following the operauon 
no movement occurred for eight hours The recording 
tambour on the MiUer-Abbon tube balloon then began 
to show several movements at intervals of half to one 
hour — each movement being accompamed by coheky 
central abdominal pain These powerful, but occasional, 

* It must be understood that the apparent reflex 
above menUoned was noted in abnormal intestine under 
abnormal condiuons and with a balloon further upsetung 
the bowel 


contracuons then changed in about twenty hours to 
frequent irregular contracuons, and after a further 
twelve hours the peristalsis recorded was indistinguish- 
able from normal 

From these observations it would appear that, 
at the commencement of intestinal movements, 
after the normal period of ‘ physiological ’ or 
‘ acave ’ ileus following the opening of the abdominal 
cavity, there is a stage when there is no movement, 
then one when there is occasional irregular movement, 
later a stage in which there is more frequent but 
disordered movements, until finally the bowel 
recovers and its movements become ordered and 
normal 

After operations patients usually complain of 
‘ gas pains ’ Normal peristalsis is painless, therefore 
the cause of these pains must be some abnormality 
in internal movement And the most hkely one, 
3udging from abdominal auscultations which the 
author has carried out and also from the tambour 
records, is inco-ordination 

ff pain IS caused by peristaltic contraction, then 
the only conceivable cause is that the bowel content 
cannot escape into the next segment, because of 
lack of the usual co-ordination, namely, contraction 
above followed by relaxauon below Wangensteen 
(1942) thinks that gas pains are the result of con- 
traction of dilated loops on to their contents 

The author found chmcally that, given in the 
first stage, when no movements can be heard, 
enemas are quite meffeenve They do neither 
good nor harm they cause the patient no pain, 
being either retained or returned without force 

He found that in the second stage, or ‘ stage of 
disordered movement’, sumulauon by enemas, 
pituitrin, pitressin, eserine, or by other measures 
causes more distension and increased pain and 
discomfort for the patient There is usually some 
passage of flatus, with httle faecal result In other 
words. It would appear that the sumulaoon caused 
painful bowel movements Smee normal peristalsis 
is painless, it is reasonable to assume that the pain 
was a result of abnormal peristalsis It is also 
reasonable to assume further, that, since abnormal 
peristalsis is disordered and inco-ordmated move- 
ment, stimulation by giving pituitrm or enemas 
increases small-bowel movement without changing 
the character of the peristalsis present in this second 
stage Thus, stimulation in this stage may increase 
the paralytic ileus That this assumption is correct 
IS shown by the fact that ileostomy wash-outs 
given in this second stage to two patients caused 
‘ gas pains ’ almost immediately, with increased 
distension 

The following case record shows how stimulation 
can turn a condition of ileus into one of paralytic 
ileus — 

Example 32 — A middle-aged woman had an operauon 
for band obstruction of the small intestine, which occurred 
as a complication of a resecuon of a volvulus of the 
sigmoid colon The band had almost completely 
obliterated the lumen of the small bowel Greatly 
distended proximal loops of small intestine were found 
The band was removed and the post-operative con- 
valescence was normal unul an enema was ordered on the 
third day The enema caused abdominal pains and 
yielded a poor result The surgeon then ordered a 
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high bowel wash-out The result of this was an immedi- 
ate and most marked distension within an hour The 
distension was so intense that it interfered with respira- 
tion Later vonuting began The patient was then 
given i gr morphine four-hourly, with continuous 
duodend suction by a Rehfuss tube A day later distension 
was nouceably less and occasional movements could 
now be heard on auscultation of the abdomen Within 
three days the distension was completely relieved, the 
tube was removed, and convalescence from then on was 
imeventful 

Incidentally, this case shows how an early stage 
of paralytic ileus can be treated by morphine to 
forestall the advent of an irreversible stage which 
would require the use of the Miller-Abbott tube 

Other cases are here quoted to show how stimula- 
uve treatment in the second stage of bowel movement 
following operation can bring about a paralytic 
ileus — 

Example 33 — In a panent, following an interval appen- 
dicectomy, colicky central abdominal pains unrelieved by 
morphine set in on the evemng of the second day An 
enema was given and retained without distress to the 
panent The pain was unreheved and a second enema 
of milk and treacle with i c c of pituitnn was given, 
again without relief of pain, and the enema was also 
retained Following this enema, distension became 
greater The next mormng the pam had ceased but the 
distension was intense and was interfering with respira- 
tion The patient was then treated with injections of 
morphine, and the bowels were opened, by an enema, 
on the sixth post-operative day 

Example 34 — Following a gynsecological operation a 
patient complained of slight colicky abdominal pams on 
the second day She was given an enema without relief 
and without result On the following day she was given 
pituitrin and an enema, with shght flatus result and shght 
rehef of the cohcky pain Following the enema, however, 
the distension became more marked The next day she 
was given another enema and more pituitrin, again with 
only a small result and increased distension By the 
fifth day she had a well-developed paralytic ileus and a 
Miller-Abbott tube had to be passed 

Example 35 — A middle-aged woman had had a vaginal 
hysterectomy performed and uvo days after operation 
became distended and complained of abdominal pain 
On several occasions she was given pituitrin and enemas, 
each time with shght rehef of discomfort, but more 
distension Cascara and paraffin were given to her 
without result or discomfort When, on the fourth day, 
she was given i gr morphine four-hourly, her distension 
lessened day by day until her bowels were opened on the 
sixth post-operative day 

The ‘ third stage ’ of recovery from paral5rtic 
ileus, or the recovery of movement following opera- 
tion, is when once more peristalsis is co-ordinated, 
regular, and painless In this stage enemas, pituitnn, 
bowel wash-outs, etc , produce a result tvith rehef of 
any symptoms 

Thus, the wnter puts fonvard the concept that 
there are three stages of ileus (i) The stage of no 
movement (paralytic) , (2) A stage of disordered 
and unco-ordmated movement , (3) A stage when 
movement is being co-ordinated once more 

It IS suggested that this concept of ileus should 
serve as a basis for prophylactic and rational treat- 
ment of paralytic ileus 
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THE TREATMENT OF PARALYTIC ILEUS 

From the results of these experimental inquiries 
and of these chmcal studies the following basic 
pnnciples emerge m regard to the treatment of 
paralytic ileus — 

1 That in an ileus or bowel obstruction the chief 
cause of death is the result of increased permeabihty 
of the capillaries of the gut wall, the viabihty of which 
has been impaired (a) from the action of bacteria 
from withm, and (b) from interference with the 
circulauon by distension Therefore therapy must 
be aimed at a reduction of internal pressure to cir- 
cumvent the impairment of the capillaries , or at an 
increase of tone in the circulation to prevent an 
increase of the distension to the point of irreversi- 
bihty 

2 That ‘ true ’ paralytic (idiopathic) ileus is 
rare Many cases which were regarded as idiopathic, 
were really caused by areas of pentomtis or pockets 
of infection, toxic or traumatic 

Paralytic ileus caused by infection was often a 
semi-mechamcal obstruction caused by a segment 
of small bowel which had become paralysed and 
incapable of passing on intestinal contents because 
It lay m a focus of pelvic pentomtis or formed part 
of the wall of a pelvic abscess 

A history of cohc, the result of auscultation of the 
abdomen, and X-ray examination all help to make 
the important differential diagnosis of this condition 
from a true mechamcal obstruction 

3 That there should be a careful consideration 
early in every case of paralytic ileus, as to whether 
or not a mechamcal obstruction is present The 
paralytic ileus can be a final stage of a neglected 
mechamcal obstruction If this is the case, and it is 
not promptly reheved, no exhibition of drugs, 
intestinal intubation, or other treatment will save 
the patient’s hfe 

A BASIS OF RATIONAL TREATMENT 

Prophylaxis — ^As the result of this chmcal 
study and concept of paralytic ileus, the following 
treatment is advocated — 

1 No cathartics should be given before operation 

2 Gendeness of mampulation during operation , 
the avoidance of peritoneal contamination with 
pus, particularly m cases of localized appendicular 
abscess , as few surfaces denuded of peritoneum as 
possible should be left which might give rise to a 
reflex inhibition of intestinal movements, and packing 
should never be left in the pentoneal cavity 

3 In the first twelve hours followmg an opera- 
uon, flmd should not be ‘ forced ’, since the stomach 
at tlus stage usually empties very slowly, and the 
intestines do not move to enable absorption to 
occur Sipping of flmd at this stage must lead to 
swallowing of much air, which has been shown to 
be one of the main constiments of the ‘ gas ’ in 
ileus 

4 In the immediate post-operative phase the 
giving of atropme and barbiturates should be kept at 
a minimum, and morphine should be subsnmted 
for these drugs 

5 Stimulation by enemas, pitmtnn, esenne, etc , 
should not be earned out dunng the first or second 
stages of the ‘ active ’ ileus which usuallj follows 

12 
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any abdominal operation Such treatment should 
be given only when there is some certainty that the 
third stage has been reached This means that the 
hearing of abdominal borborygmi is not an indication 
for immediate stimulation If it is accepted that 
the first returmng bowel movements are irregular 
and unco-ordmated, it is unwise to give enemas or 
pituitrin imtil all danger of this stage has passed , 
usually this is after the third day Since no harm 
results from leaving the bowels unopened for five, 
six, seven, or more days, it is in the author’s opimon 
safe to give an enema any time after the fourth day, 
when the patient feels as if his bowels need opemng 
In many cases he has found that after the fourth 
day the bowels open normally without the aid of an 
enema or cathartics 

Where there is a possibihty of the development 
of any grade of peritomtis and/or ileus, it would 
appear to be a good practice to put the patient on 
i-J gr of morphine four-hourly for its action in 
increasing the tone and the mixing movements 
while decreasing the propulsive bowel movements, 
and to administer peniciliin and suiphonamides 
rather than enemas 

The following case histones, chosen from a 
number, illustrate the effect of repeated injections 
of morphine, I gr , given strictly four-hourly to 
cases of incipient ileus — that is, cases m which 
distension and vormting are present They also 
illustrate the fact that when morphine injections are 
given for four or five days the bowels often open 
spontaneously 

Example 36 — A woman aged 59 years had had four 
previous operauons for obstruction and adhesions 
followmg an original operation of hysterectomy When 
seen on this occas'on she had been vomiting for a day, 
was considerably distended, and repeated enemas had 
produced no result At operation numerous adhesions 
were divided throughout the lower small bowel Follow- 
ing operauon she had no audible bowel movements for 
two days, and after this she became somewhat distended 
She was given J gr morphine four-hourly, and her 
bowels opened without aid on the sixth day after operation 

Example 37 — h man aged 35 years had an operation 
for acute appendicitis and generalizing peritonitis A 
drainage tube was inserted On the second day, when 
he became somewhat distended, { gr morphine was 
given four-hourly His bowels were opened with a 
small enema on the fifth day after operation 

Example 38 — A man aged 59 years was operated upon 
for gangrenous appendicitis and general peritomus He 
became somewhat distended on the second post-operative 
day, when sounds could be heard in the abdomen He 
was then given J gr morphine four-hourly Following 
this the distension became less, he lost his feeling of acute 
abdominal discomfort, and his bowels were opened on 
the si\th day without the aid of enemas 

Example 39 — h woman aged 30 years had an operation 
for acute appendicitis with generalizing peritomtis She 
was much distended before operation, and following 
operation continued to vomit and show marked distension, 
though she had tumultuous abdominal sounds on auscul- 
tation after the second day She was given J gr morphine 
four-hourly Her lomiting then ceased and her disten- 
sion improied a httle Her bowels were opened six 
days later, after a small enema 

Example 40 — A woman aged 59 years complamed that 
fi\e hours before bemg seen she began to have colicky 


pains across the umbilical area, and soon after this to 
vomit An indefinite mass could be felt above and to 
the left of the umbihcus At operation a strangulated 
hernia into the paraduodenal fossa was reduced It was 
only after considerable deliberation that it was decided 
not to resect On the second day after operation 
she became distended , I gr morphine was given 
four-hourly, and from then her convalescence was 
sausfactory 

Treatment of Fully Developed Paralytic 
Ileus — If distension is present and there are no 
movements to be found on auscultation, the patient 
has developed a paralytic ileus, and if he is not very 
distressed or upset, it is reasonable to treat him by 
giving morphine, J gr four-hourly, by passing an 
mdwelhng duodenal tube, and by attention to his 
flmd balance and serum protein concentration 

But in the case of a fully developed ‘ irreversible ’ 
paralytic ileus where the patient is very sick and 
distended, there is no question but that the use of 
the Miller-Abbott tube together with replacement 
therapy is the only way to save his hfe It is also 
the only means by which an overdistended bowel 
can be reduced in calibre (that is, by the suction of a 
‘ travelhng ileostomy ’) to such a size that once more 
normal absorption from the loops can be estabhshed 
It IS m fact the only way of breaking the vicious 
circle of distension and lack of absorption in the stage 
of ‘ irreversible ’ ileus 

The adoption of the Miller-Abbott tube method 
often hinges on the difficulty of introducing the tube 
The methods which will facihtate its introduction 
have been discussed in detail in a paper by John 
Devine (1945) There are very few cases in which 
with patience and practice it cannot be introduced 
with reasonable certainty into the duodenum by 
one of the methods described Since the Miller- 
Abbott tube IS the only means of curing a fully 
developed irreversible paralytic ileus, its introduction 
should be certain Yet all figures quoted show that 
m a large number of the cases the tube could not 
have passed through the pylorus Thus Smith 
(1945) mentioned that, despite the use of mercury 
m the balloon, for 1000 cases where intubation was 
attempted there were 221 failures Other authors 
also publish a high percentage of failures 

In the present series of 43 successful intubations 
41 were successful by the oral route In this series 
were two cases in which the patients had a paralytic 
ileus, and were desperately ill One had had the 
tube successfully passed twice before, but he had 
become so ill that it could not be passed a third time 
orally The other had three times pulled out a 
tube which had been successfully introduced through 
the nose In both instances the tube was then 
introduced through a small jejunostomy opening 
made under local antesthesia 

To introduce the Miller-Abbott tube through a 
jejunostomy opening, when there is difficulty in 
passing It through the pylorus, is a logical procedure 
It has been pomted out that an ileostomy in these 
patients is not sound treatment , m one case paralyac 
ileus actually developed after this operation It is 
logical, therefore, that if in a desperately ill patient 
a Miller-Abbott tube, which provides a ‘ travelling 
ileostomy ’, cannot be passed by the normal way, 
and is needed for the patient’s recovery, it should be 
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introduced through a )e)unostomy Temporary 
jejunostomy has been pracused as a routine following 
gastric operations by some surgeons who prefer it 
to subjectmg their patients to the annoyance of a 
nasal Abbott-Rawson tube The opemng in the 
jejunum should, however, be made as high as possible 
so as to empty the whole jejimum In both the 
cases cited below, the Miller-Abbott tube success' 
fuUy emptied the small intestme and reduced the 
distension But in the first case death occurred 
later from an operauvely unreheved mechamcal 
intestinal obstruction , and m the second from lung 
embolus There does not appear to be any mention 
m the hterature of this route for the introduction of 
the Miller-Abbott tube, which in many cases may 
be preferred by both surgeon and patient to the 
usual oral method 

Records of Cases in which the Miller-Abbott Tube 
had to be Introduced through a Jejunostomy — 

Example 41 — There had been bleeding following a 
gyntecological operation, and packing had been introduced 
into the pelvis, resulting in a paralytic ileus which was 
reheved by intestinal intubaUon with a Miller-Abbott 
tube in the normal manner Peritomus developed four 
fcr five days later and a MiUer-Abbott tube was again 
passed After four days more this appeared to have been 
controlled by chemotherapy and the tube was removed 
However, distension once more occurred, and on tlus 
occasion, as the patient was very ill, it was found impossible 
to get the tube to pass the pylorus, though by means of a 
stylet and X-ray control it was kept against the pylorus 
for twenty-four hours The tube was then passed 
through a jejunostomy under local anaesthesia, and eight 
hours later the first peristaltic movements were nouced 
on the recording apparatus, and thenceforth the tube 
was introduced at the rate of 4 in an hour Gas and 
fluid were withdrawn and the distension reheved Subse- 
quendv the patient was operated upon under a local 
anaesthetic and a mass of adherent intestines was found 
and an ileostomy performed Pneumoma supervened 
and death occurred several days later 

Example 42 — The case of a boy aged 19 years, who had 
an ileostomy performed as a prehminary to colectomy 
Paralytic ileus supervened on the fourth day On the 
fourth mght the Miller-Abbott tube was passed, and by 
next morning was apparently coiled in the stomach and not 
through the pylorus {Fig 239) Further attempts were 
made to pass the tube through the pylorus, and by that 
evemng it was apparently through However, at this stage 
the patient pulled out the tube It was again introduced, 
and again after six or seven hours, when it appeared to 
be through the pylorus, it was pulled out by the pauent 
On the sixth post-operative day, under local ansestheuc, the 
tube was introduced through a jejunostomy {Fig 240) A 
small right upper paramedian incision was made, and a 
very dilated dusky loop of intestine presented This 
was deflated with a hypodermic needle fitted to the 
sucker, and then this was sewn into the peritoneal opemng 
with a conunuous catgut suture Two purse-strings 
were then put in the bowel, which was opened, and the 
Miller-Abbott tube introduced to a distance of 3-4 in 
A long silk suture was then attached to a big bite of 
bowel and let out through the wound so that when the 
tube was being pushed in counter-cracnon could be 
made on the thread The wound was sewn up in the 
usual way 

Four hours after the operation, peristalsis W'as observ ed 
on the recording mechamsm {Fig 238), and thereafter the 
balloon was introduced at the rate of 3 in an hour, and 40 
oz of fluid of a dark-browTi colour was removed, together 
with the passage of much flatus, and the distension of the 


lower abdomen disappeared {Fig 237) However, the 
upper part of the abdomen remained distended, and when a 
nasal Rehfuss tube was passed, it removed 128 02 of dark- 
brown stomach contents Following removal of these 
contents, peristalsis in the small intestine became much 
more marked The patient was, meanwhile, given intra- 
venous serum and saline in an endeavour to catch up on 
the huge negative fluid balance 

After two days of intestinal decompression by the 
Miller-Abbott tube through the jejunostomy opemng, 
the tube was withdrawn to the 75-cm mark and the 
paaent fed with 2 oz of glucose egg-fli^ every two hours 
through the suction lumen His condition appeared to 
improve, but large quantities of fluid were still being 
periodically sucked out of his stomach Successive 
gastric aspirations removed 100, 60, and 28 oz 

On the ninth post-operative day, three days after the 
intesDnal intubation through the jejunostomy, the patient 
once more became slightiy distended, and when the 
balloon was blown up no peristalsis was observed At 
this stage another attempt was made to pass a second 
MiUer-Abbotr tube through the stomach from the mouth 
This had successfully passed the pylorus when the patient 
(always difficult) pulled out the tube once more After 
a difficult twelve hours, during which no peristalsis could 
be recorded from the balloon on the Miller-Abbott tube, 
which had been introduced through the jejunostomy, 
peristalsis once more commenced, and again the Miller- 
Abbott tube was passed through the small intestine at 
the rate of 4 in an hour, this time removing much more 
normal looking small-bowel contents The ileostomy 
below now commenced to work, and after the small 
intestine had been emptied by the Miller-Abbott tube 
It was withdrawn to the 75-cm mark and used as a 
jejunostomy feeding tube and the patient fed two-hourly 
with glucose egg-flips 

On the eleventh day the patient had a perfectly flat 
and soft abdomen, and jejunostomy and ileostomy were 
both acting freely, but on the twelfth day he died suddenly 
from lung embolus 

This case illustrates the fact that the jejunostomy 
method of introduction of the tube is useful 
because besides being a method of introduction 
of the tube m difficult cases, it forms a useful way 
of feeding the patient in a case with acute gastric 
dilatation 

It should be pointed out that the Miller-Abbott 
tube should not be used for all cases of incipient 
ileus, as there are difficulties and dangers in its use 
Also It IS unpleasant for the patient to have for a long 
time an indwelhng tube of fairly thick calibre which 
gives rise to pharyngeal and laryngeal irritation and, 
if used intranasally, to marked rhimtis However, 
in the ‘ irreversible ’ stages of ileus, its employment 
should not be withheld too long Further, it is no 
more annoying to the patient than an ordinary 
stomach tube, and even if it is not made to pass out 
of the stomach to the small bowel, it at least does the 
work of a stomach tube and has the potentiahty of 
doing more 

Replacement Therapy — The patient with 
paralync ileus is indeed a ‘ test-tube baby ’, for when 
large amounts of flmd are withdrawn suddenly from 
the bowel, sudden dehydranon and a condition 
resembhng shock may supervene Though the 
intestmal flmd is theoretically outside the circulation, 
there appears to be a constant ‘ give and take ’ of 
flmd through the bowel wall, which appears to be 
less selecti\ e and more “ permeable ” as a result of 
distension 
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The route of replacement is important Since Pressman, 1930), but the higher the concentration 
saline, glucose, and serum are usually required, the of saline the slower the absorption , therefore it is 
intravenous route is the one of choice better to give tap water In any case, if absorption 

HOURS 



Fig 237 — Example 42 To show the effect on peristalsis of distension of the stomach and us relief at point A 


Careful charting of the fluid balance is essenual 
— It IS too late when mdema or crepitauons at the 
lung bases herald hyperhydration 

Glucose is probably absorbed in the colon in 
amounts insufficient to stimulate the pancreas, and 
if anything lowers the blood-sugar (Ebehng, 1933 , 

I Time in 


is not immediate it may act as a bowel wash-out and 
stimulate small-bowel peristalsis 

Serum should be administered as the serum- 
protein IS usually low A very quick estimauon of 
the serum-protein concentration can be made by the 
copper sulphate method, which has been used as a 

Minutes 45 


I 


Fig 238 — Example 42 To show the first movements commencing five hours after hparotomy under local amestheiic 

to place the Miller-Abboit tube m the )e)unum 



Fig 239 — Example 42 ShovMng Miller Abbott tube 
coiled in the stomach and small stomach pressed up under the 
diaphragm b> distension 



Fig 240 — Example 42 The tube has been introdu^,ed into 
the loop of jejunum through the jejunostomy made in the 
abdomen under a local anesthetic The lower abdomen is 
being compressed, but several loops of upper jejunum cal' 
still be seen to have a ladder pattern present 
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routine by the author in all cases where intestinal 
intubauon has been performed (Van Slyke et al , 
1944) This method requires at most 2 c c of 
blood and takes about a minute to centrifuge, after 
which a drop of the serum or plasma is dropped off 
a pipette into copper sulphate of various strengths 
Copper sulphate and the protein in the serum form 
an msoluble compound, and for twenty or thirty 
seconds the drops either rise or fall, depending on 
whether they are m a solution of equal specific 
gravity or not They then dissolve and the solution 
can be used again and again Knowing the density 
of the solution m which the drop hangs suspended, 
the specific gravity of the serum or plasma is immedi- 
ately apparent, and from it the serum-protem or 
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concentration is undesirable (Shay, Gershon-Cohn, 
Pels, and Munro, 1940) 

The most striking evidence of the duodenal 
absorption of glucose occurred when, as a result of 
a congemtal defect, a baby had only a few inches 
of duodenum brought out on to the abdoimnal wall 
and no remaimng small bowel Marked rise in the 
blood-sugar level occurred when glucose solution 
was fed into the duodenum (Hendtlass, 1943 ) 
When the Miller-Abbott tube is down the in- 
tesnne it is most desirable that the patient be given 
a high-carbohydrate and high-protein diet A most 
usefiil method of accomphshing this has been the 
giving of glucose egg-flips made with citrated milk 
This solution has also been used in two cases in 



Fig 241 — ^To show how the fluid balance was recorded in a case of paralytic ileus — intravenous fluids were being 
admtmsiered continuously — a MiUer-Abbott tube was passed at A 


plasma-protein concentration can be read off on a 
table The patient is also put on a water balance 
chart (Fig 241) 

Serum should be given at the rate of at least a 
htre a day, even though the serum-protein is not 
imtially low, as very little serum is being absorbed 
from the bowel 

Wood and Bick (1941) found sodium chloride 
deficiencv and some degree of acidosis in six of the 
cases they studied of paralytic ileus obstrucuon 
Chew Smith and Van Beuren (1943) state that with 
the MiUer-Abbott tube during the acute phases of 
ileus fluid replacement should average 2900 c c 
per day 

Quite apart from the value of serum and sodium 
chloride solutions in replacement therapy, they in- 
crease intestinal peristalsis 

The type of intravenous sahne and glucose used 
should be considered It has been found that the 
average salt content of the intesunal flmd removed 
in obstruction is o 6 per cent (Abbott, 1942) Thus 
It is usual to give two htre flasks of 5 per cent glucose 
in sahne followed by one of 5 per cent glucose, thus 
giving back to the patient a fluid with the same 
amount of sahne content as the aspirated fiind, and 
thus restoring the fluid and sahne balance 

When the Aliller-Abbott tube has passed down 
the bowel from the stomach the pauent may be fed 
above the tube, for glucose at least is absorbed in the 
duodenum and upper jejunum, but too high a glucose 


which the Miller-Abbott tube was introduced 
through a jejunostomy 

When a tube is down, there is a marked loss of 
bile-salts, which may be replaced by capsules 
contaimng bile-salt given by mouth Vitamins B 
and C are also indicated 

SUM2V1ARY 

r The results of the chmcal study of a number of 
cases of paralytic ileus, and of 43 cases in which 
intestinal intubation with the MiUer-Abbott tube 
was performed, and of a number of observations on 
patients with ileostomies and jejunostomies and 
X-ray observauons, are presented 

2 True or idiopathic post-operanve paralytic 
ileus is rare It is a dangerous diagnosis to make in 
a case of post-operauve ileus , for it often serves as 
a solace to the pride, and prevents a correct 
diagnosis of the real cause till it is too late for 
appropriate treatment 

3 As a result of a study of drugs and procedures 
that might influence small-bowel motility in the 
prevention or treatment of paralytic ileus, it was 
found that — 

a Heat or turpentine stupes on the abdomen had 
no effect on bowel movements 

b Barbimrates (luminal) decreased penstalsis and 
tone 

c Pemciihn and sulphonamides did not matcnaU> 
affect penstaltic movements 
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d Over-distension of the stomach caused loss of 
tone and decreased movement of the small bowel 

e Stimulation of the large intestine by enemas 
also stimulated the small intestine, even when this 
was completely isolated from the colon 

4 By far the most frequent cause of a post- 
operative ileus IS a degree of post-operative intra- 
abdominal infection 

5 From a study of Miller-Abbott recordings and 
abdominal sounds in regard to the return of intestinal 
movements after operation, and the return of these 
movements during recovery from paralytic ileus, 
emanates what the author regards as an important 
hypothesis viz , that there are three phases of ileus 
Stage I, in which the movements are active, co- 
ordinated, responsive to stimulation, and effective , 
Stage 2, when they become irregular, inco-ordinated, 
and are ineffective , and Stage 3, when the intestinal 
movements disappear and completely fail — in other 
words a fully-developed paralytic ileus Stimulation 
in the second stage will often precipitate a fully- 
developed paralytic deus 

6 A rational scheme of prophylactic and active 
treatment for paralytic ileus is based on these three 
stages 

7 Two cases in which the Miller-Abbott tube 
was introduced through a jejunostomy under local 
antesthetic are reported It is considered that in 
desperate cases jejunostomy and the introduction of a 
Miller-Abbott tube into the bowel by this route is 
more logical than ileostomy, which drains only the 
loop in which the opening is placed 

8 In view of the potential danger of such weapons 
as the enema and cathartics when given at the wrong 
stage, the delegation of the responsibihty for their 
use to the nursing staff is much to be deplored 

I wish to thank Professor R D Wright, of 
Melbourne University Physiology School, for never- 
faihng help and stimulative criticism, and the many 
nurses and sisters, particularly those of the “ Mercy ” 
Hospital, for their help in the arduous nursing and 
detailed recording 

APPENDIX 

Adynamic Ileus — 

I Intra-abdominal — 

A Peritoneal irritation — 

1 Traumatic — 

a Post-operative 
b Penetrating wounds 

2 Bacterial Peritomtis 

3 Chemical — 

a Extravasation of blood 
b Perforated peptic ulcer 1 
c Bile peritonitis |Early 

d Acute pancreatitis ' 

B Vascular changes — 

1 Strangulation — 

a Intramural Distension 
following mechamcal ileus 
b Extramural Compression of 

the mesenteric vessels 

2 Mesenteric thrombosis 
C Extrapentoneal irritation — 

1 Haimorrhage 

2 Infection 

3 Renal 


II Extra-abdominal — 

A Toxic — 

1 Pneumonia 

2 Uraimia 

3 Empyema 

4 Systemic infection 
B Neurogenic — ■ 

1 Injuries and diseases of the spinal 

cord 

2 Lead poisoning 

3 Fracture of the lower ribs 
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RECONSTRUCTION OF BICEPS BRACHII BY PECTORAL MUSCLE 

TRANSPLANTATION 

By JOHN M P CLARK 

HON ASSISTANT ORTHOPEDIC SURGEON ICEDS GENERAL INTIRMART 


The problem of reconstituting the biceps brachii 
arises most often in dealing with the aftermath of 
anterior pohomyelitis and only occasionally as a 
result of trauma More or less complicated pro- 
cedures have been described, but the operation 
which IS the subject of this paper is technically 
simple to perform and, in the one case in which 
It has been tried, the result has proved satisfactory 
enough to suggest that it might, with advantage, 
be more widely employed 

The pectorahs major has been called by Keith 
‘the chmbmg muscle’ and it was conjectured that 
such an action could still be used after the origin of 
the muscle had been transferred to the biceps tendon 
in the arm providing the nerve-supply of the trans- 
planted fibres could be kept intact In mammals, 
Keith (1933) describes a third pectoral muscle — 
the pectorahs externus — arising from the fourth, 
fifth, and sixth ribs and costal cartilages beneath the 
axillary border of the pectorahs major — and states 
that in man this muscle is commonly fused with, 
and forms part of, the pectorahs major On the 
basis of this statement it seems reasonable to expect 
the outer portion of the pectorahs major to have a 
nerve-supply separate from the remainder and that 
It would be possible to construct a viable transplant 
from this part of the muscle These arguments 
appear to be justified by the findings at operation 
and by the chmcal result of the operauve procedure 
founded upon them 

CASE REPORT 

On Oct 14, 1944, a German soldier sustained a shell 
wound of his left upper arm which caused extensive 
laceration of the biceps and coracobrachiahs muscles with 
musculospiral nerve palsy By the time the patient had 
reached a casualty clearing station gas gangrene had 
developed in the damaged muscles On Oct 15 the 
wound was excised and the biceps and coracobrachiahs 
muscles were completely removed , the torn ends of the 
musculospiral nerve were seen The wound was left 
open 180,000 units of anti-gas gangrene serum were 
administered and a course of penicillin given intramuscu- 
larly for four days One month later secondary suture 
of the wound was performed and satisfactory healing 
was obtained A full range of passive movement was 
maintained in the elbow, wrist, and finger-joints , the 
musculospiral palsy was complete in the forearm and the 
action of the triceps was weak 

Five and a half months after wounding tendon trans- 
plantation was performed to restore extension of the 
wnst and digits The result was satisfactory, but supina- 
tion was weak and pronation absent At the elbow there 
was no active flexion, but by a combination of weak 
triceps action and gravity full extension was present 
The use restored to the hand was such that the patient 
was anxious that somethmg should be done for his arm 
Reconstruction of the biceps was therefore undertaken 
by the method to be described 

Operative Technique — The patient was placed in a 
supine position wath the affected arm half abducted and 
supported m full extension on a side table The first 


incision reached from the level of the apex of the axiUa 
distally along the axillary border of the pectorahs major 
to the seventh rib The skm and superficial fascia were 
reflected to expose the underlying pectoral muscle and to 
define its lateral border and its lower costal attachment 
The origin of the exposed muscle from the anterior sur- 
face of the sixth rib, together with its covering fascia, 
was detached to provide a piece of tissue 2* in wide 
By separatmg the pectoral fibres along a line parallel to 
the muscle’s axillary border a transplant large enough 
to act as a substitute for the biceps was isolated One 
of the mam terminal branches of the lateral antenor 


I 



Fig 242 — Showing the pectoral muscle turned up^sards 
exposing the lateral anterior thoracic nerve 


thoracic nerve, which first appears at the level of the 
intercostal space between the third and fourth ribs, runs 
distally along the deep aspect of the lateral part of the 
great pectoral muscle and supplies it , its cahbre is about 
equal to that of an intercostal nerve As the separated 
part of the muscle was turned upwards the loose fascia 
under it was stretched and the nerve assumed an approxi- 
mately horizontal position and was easily seen and pre- 
served (F;^ 242 ) 

A second incision was then made on the anterior 
aspect of the lower third of the upper arm and the remains 
of the biceps tendon were exposed and mobihzed With 
the aid of a pair of long-bladed forceps thrust up from 
the incision m the arm a subcutaneous tunnel communi- 
cating with the upper end of the first mcision was 
fashioned, through which the pectoral transplant was 
threaded The lower part of the chest incision was then 
sutured, leaving sufficient of the upper part open to allow 
the tension on the nerve supplying the transplanted 
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muscle to be observed during the remamder of the opera- 
tion It was found that the transplant could not be 
drawn down the arm to its fullest extent because its 
nerve became stretched over the floor of the axilla even 
when the arm was fully adducted The elbow was then 
flexed to a right angle and the tendon stump was looped 
through the distal end of the transplanted muscle and 
sutured to itself Additional sutures were used to close 
the breach m the muscle and to fix it securely to the 



Fig 243 — The muscle transplant completed 

penetratmg tendon (Fig 243 ) As shown in the dia- 
gram, the direct hne of pull of the transplant was a little 
mterrupted by the medial bulge caused by the stretched 
nerve, but there was no portion of the muscle sufficiently 
slack to suggest that its power would be vitiated The 
mcisions were closed and the arm was placed in a slmg 
with the elbow maintained at a right angle 



Fig 244 — Showing the arm full> extended 


Post-operative Course — ^As soon as the patient was 
allowed out of bed he noted that, when walking and 
swmgmg his umnjured arm, he felt a httle tug on the 
opposite forearm in the alternating phase of the swing 
This demonstrated the integrity of the nerve-supply of 
the transplant, and kindled the patient’s enthusiasm 
past damping Immobihzation m the sling was contmued 
for three weeks and then, after removal of the skin sutures, 
active movements within the shng were started The 
woimds were healed 

Six weeks after the operation full extension at the 
elbow was short only by 20° and active flexion to 70° was 
attainable , the transplant was palpably increased m size 
Two weeks later the patient succeeded m flexing his elbow 
actively agamst a yi-lb resistance from its position of 
greatest extension to 20° short of a right angle — an 
excursion of 50° The substitute muscle was now about 
three times its former size and on contraction closely 
simulated the action and appearance of the normal biceps 
The arm was being used daily in the performance of 
sundry domestic duties 

Sixteen weeks after the operauon the patient was 
repatriated, but before leaving he was examined by 
Major A S BuUough, R A M C , who reported that 
full active flexion of the elbow was short only by 15° 
and that full extension was short by 5°, and he estimated 
that the power of flexion was 40 per cent of normal 
Flexion of the elbow was accompamed by a shrugging of 
the shoulder, but the patient had grown accustomed to 
this action and could easily imtiate the movement 
required Photographs of the arm m positions held 
actively were also taken (Figs 244, 245) 

SUMMARY 

1 A portion of pectorahs major was used as a 
transplant to replace the biceps brachn which had 
been destroyed 

2 The operative techmque is described 

3 The case is reported fully 
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Fig 245 —Showing the arm fiexed to a nght angle 
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TRIPLICATE URETER 

BY IRVINE SMITH 

LATE HOUSE SURGEON, HOSPITAL FOR SICK CHILDREN, GREAT ORMOND STREET 


The mcidence of duplication of the ureter (double 
and bifid ureters) is sufficiently common to lead any 
urologic chmc to expect at least a few cases each 
year, and has been reported in o 5 per cent of 
autopsies (136 out of 26,480) by Meredith Cambell 
(1937) his exhaustive book Triplication (triple 
and trifid ureters) is, however, much rarer , Cambell 
found only 3 cases, those referred to and substantiated 


Intermittent dilatation of the anus, aperients, and 
rectal wash-outs soon restored the bowel to normi A 
later attack of gastro-ententis cleared up after a fortnight, 
but the unne was not sterilized by two consecuuve courses 
of sulphathiazole with mist pot cit alk , or by a subse- 
quent course of mandelates with sod acid phosph 
On June 20 the urine still contained 70 mg albumin 
per 100 c c , and grew Ps pyocyanem as well as B coli, 
and the blood-urea was 37 mg per 100 c c , so the paUent 
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Fig 246 — Cystogram with patient upside down, show- 
ing two kinked hydro-ureters and two renal pelves 

by Lau and Henlme (1931), who also collected 
references to madequate records of 3 other cases 
One new case of trifid ureter is therefore des- 
cribed here, and 10 previously recorded cases of 
triple and tnfid ureter, together with 3 cases which 
showed more than three ureters on one side, have 
been collected, summarized, and bnefly discussed 

CASE REPORT 

C P , a female aged 6 months, was brought to the 
Hospital for Sick Children on May 9, 1945, complainmg 
of (1) frequent clay-coloured motions, (2) apparently 
painful defecation She had weighed 8 lb at normal 
dehvery at full term, had been breast-fed for two weeks, 
and smce then had been on Cow & Gate (F C ) 

Exammanon showed a moderately ill baby weighmg 
13 lb 5 oz , scratch marks on scalp , abdomen tense 
and swollen ivith palpable hard masses of feces , anus 
extremely tight , rectum very full , the unne contamed 
albumin, pus, and B coh The mouth, fauces, tonsils, 
ears, chest, and heart were chmcally healthy The 
urmary infecuon was considered to be secondary to the 
alimentary stasis 


Fig 247 — Retrograde pyelogram showing normal ureter 
and pelvis on the nght 

was transferred back to Great Ormond Street for further 
mvestigauon 

A cystogram with the pauent tipped head downwards 
showed a normal bladder outlme with two widely dilated 
and kinked ureters on the left side (Fig 246) Cystoscopy 
on July 6 showed considerable cystitis, but only two 
ureteric orifices The left orifice gaped considerably 
Retrograde pyelography showed a normal ureter and pelvis 
on the right, though the pelvi-uretenc angle was a httle 
accentuated (Fig 247) 

Left Nephro-tireterectomy was performed through a 
left lorn mcision by Mr T Twistington Higgins on 
July i8 The two dilated upper ureters were found 
arising one above the other from the upper pole of the 
kidney A third ureter of normal dimensions and 
appearance was found arismg from the lower pole 
{Ftgs 248, 249) The appearance of the kidney suggested 
the possibihty of two closely apposed kidneys Subse- 
quent dissection failed to prove this, but showed that the 
upper pole contairung the upper two pelves consisted of 
wluush and scarred tissue without any charactensuc 
naked-eye renal pattern, while the lower two-thirds 
were pi^er, with normal cortical and medullary patterns 
The three pelves arose separately one above the other in 
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the middle plane of the kidney (Fig 250) At operauon 
the ureters were dissected free as low as possible and 
divided at about i m above the bladder Down to this 
pomt the two thick ureters were enclosed m a common 
fibrous sheath, while the single healthy ureter remamed 
qmte separate firom and lateral to the other two How 
they entered the bladder could not be seen from above, 
but cystoscopy had showed only one uretenc orifice on 
each side, so it is assumed that this was a trifid ureter. 



Fig 248 — Kidnej, as removed, showing the ends of two 
thickened dilated ureters and a third normal ureter 

Fig 249 — Kidney showing two hydro-ureters from 
upper pole enclosed in a common fibrous sheath 

With the components umtmg just above or actually 
in the bladder wall (Fig 252, K) 

Convalescence was comphcated only by recurrence of 
shght fecal retention and the baby was discharged home 
on July 31, aged months, with the urme sterile and 
free from albumm, and the general condinon very good 

TYPES OF TRIPLICATE URETER 

If three ureters anse from a kidney (i) they 
may open into the bladder (or urethra or elsewhere) 
independently through three onfices, viz , complete 



a b c d 


Fig 251 — ^Types of triplicate ureter (a) Triple (fe> 
Double with one bifid , (c) Tnfid, (d) Double, with imcr- 
sion Y bifurcation 

triple ureter (Fig 251, a ) , two ureters may umte, 
leavmg only two onfices, a condition I have called 
‘ Double ureter with one bifid ’ (Fig 251, b ) — 
can find no record of any case shoivmg a double 
ureter ivith both bifid , (3) all three ureters may 


umte and dram through a smgle orifice, viz , ‘ tnfid 
ureter ’ (Fig 251, c) If two ureters arise from a 
kidney, the bifurcation of one of them before it 
reaches the bladder would constttute a triple ureter , 
such inverse Y bifurcation has been reported four 
times in association with redupheated ureters 
(Cambell, 1937), and it is possible that Chwalla’s 
case (see below) is of this type (Figs 251, d, 252, C) 



Fig 250 — Kidney, split m approximately the median 
plane, with a maichstick inserted through each pelvis mto 
each ureter 

PREVIOUSLY RECORDED CASES 

The foUowmg are summaries and diagrams of 
previously recorded cases arranged according to 
this scheme — 

Tnple Ureter has been recorded four times, 
mcidentally nght-sided in each case Only Case i 
was sansfactorily demonstrated as complete, in Cases 
2 and 3 the ongm of one ureter remained obscure , 
m Case 4 there was a vulval ectopic ureteric onfice 

Case I (Woodruff, 1941) — man, aged 74, with right- 
sided tnple ureter (Fig 252, A) which was found acci- 
dentally with routme mvestigations pnor to a routme 
prostatectomy No sjunptoms A complete case, the 
ongmal article contams an excellent pyelogram showing 
aU three pelves and ureters 

Case 2 (Lau and Henhne, 1931) — negress, aged 52, 
with nght-sided tnple ureter had complamed of frequency, 
dysuna, with lumbar and crural pam for four years 
Cystoscopy showed three uretenc onfices on the nght 
The first and second secreted dye m 10 mm , the thud 
none, and could not be cathetenzed beyond i cm 
Retrograde pyelography showed the first tvo draimng a 
double kidney, and the t h ird ending m an irregular sr^l 
cavity m front of the lumbosacral junction This was 
taken to represent an ectopic mal-dev eloped accessory 
nght kidney (Fig 252, B) 

Case 3 (Chwalla, 1935) — man, aged 41, with a 
nght-sided tnple ureter was a tabetic bemg investigated 
for vesical calcuh Cystoscopy showed three uretenc 
onfices on the nght, all secretmg dje in 3-4 nun Intra- 
venous pyelography showed on the nght three ureters. 
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but only two renal pelves Retrograde pyelography 
suggested that the two lateral ureters both drained the 
lower pelviSj and possibly represented the bifurcation 
of a single ureter at the level of L 4-5 thsc (Fig 252, C) 
The patient refused further investigation 


Case 5 (Wrany, 1870) — A girl, aged 3, with left-sided 
double ureter, one bifid, died of encephalitis and chronic 
subdural haimatoma Autopsy showed the left kidnej 
rotated hilum forwards, with two pelves arising side b> 
side in the lower half of the kidney, each giving rise to a 
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Fig 252 — Diagrams showing the arrangement of the ureters in the cases reported 


Case 4 (Burt et al , 1941) — A. girl, aged 17, with right- 
sided mple ureter was being investigated for incontinence 
since birth Cystoscopy showed two ureteric orifices 
on the right, but intravenous injection of dye revealed 
a pm-point orifice in the vulva just to the right of the 
urethral meatus hitraoenous pyelography showed three 
pelves and three ureters on the right, the upper one bemg 
t ery dilated and leadmg to the ectopic orifice (Fig 
252, D) Operation showed three ureters arising from 
the pelves of a normal kidney 

Double Ureter with One Bifid has been 
recorded twice, m each case the lower ureter was 
bifid and the upper was separate 


normal ureter These muted 4 in below the kidney 
A third pelvis situated in the lower pole gave origin to 
a thick-walled tortuous hydro-ureter, which ran down- 
wards lateral to the other two, crossed anterior to them, 
and opened into a membranous diverticulum of the 
bladder just above the urethra (Fig 252, E) This 
diveruculum, hydro-ureter, and upper pelvis were 
heavily infected and the corresponding renal tissue was 
hydronephrotic 

Case 6 (Miller, 1938) — ^Miss H , with right-sided 
double ureter, with one bifid, complained of backache, 
and her urme grew B coh Cystoscopy showed two 
ureteric orifices on each side Retrograde pyelography 
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showed three pelves and three ureters on the right , the 
two lower ureters, after crossing high up, united in front 
of the sacro-ihac joint (Fig 252, F) 

Tnfid Ureter has been recorded four times 
The pattern of trifurcation was different in each 
case 

Case 7 (Schmune, 1929) — man, aged 33, with 
right-sided tnfid ureter, underwent an operauon for 
subcapsular haematoma The specimen removed was 
a small ectopic kidney, 75 x 3 2 cm , floaUng in a sub- 
capsular haematoma low down on the anterior surface 
of the psoas One pelvis in the upper pole and two 
pelves side by side in the lower pole each gave origin 
to a normal ureter Cystoscopy later revealed only one 
ureteric orifice on the right (Fig 252, G) 

Case 8 (Frank, 1933) — A girl, aged 10, with left-sided 
bifid ureter and a patent interventricular septum, died 
of pneumoma after an operauon for repair of epispadias 
Autopsy showed three pelves ansing one above the other 
from a normal si2ed left kidney Each gave rise to a 
normal ureter, of which the upper and the lower umted 
^ m below the kidney, and were joined 2 in farther 
down by the third, thus entering the bladder on the left 
through a normal single orifice (Fig 252, H) 

Case 9 (Schroter, 1937) — The cadaver of a man, 
aged 60, with left-sided tnfid ureter was dissected at 
Leipaig Umversity Each kidney has two “ hiluses ” 
The left upper hilus gave origin to a normal pelvis and 
ureter The left lower hilus gave origin to two pelves 
and two ureters, one above the other and aU appearing 
normal, except that the middle pelvis was much smaller 
than the other two The two upper ureters united 
16 cm below the kidney and were joined 6 cm above 
the bladder by the third (Fig 252, I) 

Case 10 (Perrin, 1927) — A man, aged 41, with left- 
sided tnfid ureter and an ectopic left kidney had three 
attacks of left lumbar pain with frequency and hsema- 
turia The urine grew streptococci Cystoscopy showed 
blood conung from a single orifice on the left Pyelo- 
graphy showed a sacral ectopic hydronephrouc small left 
kidney Operauon showed this lymg in the hollow of 
the sacrum and giving rise to three ureters which soon 
umted to form a small sac which drained into the bladder 
through one orifice and contained a large calculus The 
outlets of the two upper ureters were obstructed by this 
stone This specimen was demonstrated to the Royal 
Society of Medicine by Mr Perrin on March 24, 1927 
(Fig 252, J) 

Multi-branched Ureters have been reported, 
but the branching is usually very close to the fadney, 
and the ducts possibly extenuated cahces of meta- 
nephnc origin rather than true ureters 

Case II (Neimeyer, 1814) — A full-term female 
foetus with four branches to its right ureter amongst 
many other congenital defornuues was the thirteenth 
infant of a woman of 40 Neimeyer’s diagram (repro- 
duced in a simplified form in Fig 252, L) does not tally 
closely with his text, which, literally translated, reads 
“ from the anterior side of the right kidney, which 
resembles a renal pelvis, proceeded four tubules separatmg 
at some points and uniUng at others and passing beneath 
the rudimentary vagina ” 

Case 12 (Furstner, 1897) — A man, aged 62, with a 
five-branched ureter died from pulmonary and rmliary 
tuberculosis /4i/ro/»sy showed bilateral bifid ureters The 
upper right ureter arose “ from five wade canals ” 
wluch began in the five calices of the smaller partl> 
separate “ appendage of the right kidney ” (Fig 252 M) 


Case 13 (Cambell, 1937) — Bilateral six-branched 
ureters were found in an adult at autopsy at the BeUevue 
Hospital, New York No further details were given 
(Fig 252, N) 

DISCUSSION 

The chmeal significance of these anomahes 
seems not much different from that of double 
ureters In 5 cases (38 per cent) the condition was 
present without chmeal mamfestation But there 
is an mcreased risk of obstructive hydro-ureter 
(3 cases) possibly leading to infection (3 cases), and 
pyonephrosis (2 cases) However, even if two 
badly infected ureters are found chnically, there 
remains the unexpected possibihty, however remote, 
that a third and healthy may be found draining 
healthy renal Ussue on the same side, as occurred 
in this new case There is also an mcreased pre- 
disposition to stone formation (2 cases), and the 
tendency to association with other congenital 
abnormalities (3 cases), such as ectopic renal tissue 
(i case), aberrant renal vessels (i case), ectopic 
ureteric orifice (i case), and these may all cause 
trouble 

The embryological significance I cannot fully 
assess The theory that separate ureteric buds can 
arise independently from the primitive Woolfidn 
duct seems to be supported by the existence of 
three ureteric orifices on one side of the bladder 
The theory that complete double ureters may be 
formed simply by fission however early, of one 
ureteric bud seems to be supported by finding 

(1) two ureters enclosed throughout their course 
m a common fibrous sheath (the third being separate), 

(2) two renal pelves lymg side by side with each 
other as well as one above the other in the same 
tadney This supports the present general opimon 
that either or both of these embryological faults 
may take part in the formation of ureteral anomahes 

It IS a pleasure to record my thanks to Mr T 
Twistmgton Higgins, O B E , for permission and 
encouragement to pubhsh this case , to the hbrarians 
of the Royal Society of Medicine and the British 
Medical Association for help with references , and 
to Mr AUevoyne, of the Photographic Department, 
Hospital for Sick Children, for his photographs 
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The low incidence of facial paralysis following 
operation for parotid tumour was emphasized by 
Hamilton Bailey (1941), who reported 6 cases, m 
5 of which the nerve escaped completely More 
recently m a personal commumcation he records 
a series of over 30 complete or partial parotidectomies 
with only 2 cases of nerve damage To account for 
these successes he cites the operative appearance 
of the gland, which in nearly aU cases showed a 
large superficial lobe and a smaller deep lobe con- 
nected by an isthmus Above and below the latter 
the primary divisions of the facial nerve could be 


McWhorter (1917) confirmed the bi-lobed nature 
of the gland, but found the connecung isthmus was 
situated not superiorly, but centrally, being em- 
braced above and below by the temporofaaal and 
cervicofacial branches of the nerve This is in 
keeping with Hamilton Bailey’s observations at 
operation, but is incompatible with Gregoire’s 
theory concerning the ongin of the deep lobe More 
recently, McCormack, Cauldwell, and Anson (1945) 
have confirmed tlie existence of a centrally placed 
isthmus with branches of the facial nerve above and 
below It, but their report concentrates mainly on 



Fig 253 — Medial aspect of parotid showing small deep 
lobe Note that the trunk of the facial nerve is at first 
embedded m the substance of the superficial lobe, while the 
cervical branch also pierces the gland substance inferiorly 
A, Parotid duct , B, Deep lobe C, Trunk of nerve piercing 
superfiaal lobe , D, Cervical branch piercmg superficial lobe 

seen runmng forward in the plane between the lobes 
It was possible to remove the superficial lobe without 
disturbmg the nerve in any way, and, when neces- 
sary, the deep lobe could also be extirpated by 
retracting the cervicofacial and temporofacial divi- 
sions of the nen^e and extracting the gland tissue 
between them On account of these observations, 
Hamilton Bailey suggests a revision of the standard 
anatomical descnpuons of the gland, which make 
no mention of the bi-lobed nature of the organ 
As far back as 1912 Gregoire showed that the 
parotid was divisible into superficial and deep lobes 
separated by the branches of the facial nerve He 
stated that the two lobes were muted above the 
nerve Observmg that there was no deep lobe m 
the three-months’ foetus, he suggested that upward 
extension of the gland was halted on reaching the 
base of the skuU and that further growth resulted 
m an mward and then downward deflection of the 
gland, with consequent production of a deep lobe 



the variety of patterns formed by the terminal 
branches of the facial nerve 

The present series of eleven normal adult parotid 
glands were dissected to ascertain whether the 
bi-lobed nature of the organ was sufficiently well 
defined to permit of partial or total parotidectomy 
without nerve damage , in other words, to determine 
whether the normal anatomical lobes are comparable 
with those apparentlv discernible at operation on 
the diseased organ 

FINDINGS 

In 10 of the II specimens there was evidence of 
division into superficial and deep lobes In 7 of 
these the isthmus was clearly defined, being narrow 
in 6 and broad in i , in the remaimng 3 it was lU 
defined and its position inconstant In all to 
specimens tedious and careful dissection was reqmred 
to demonstrate the isthmus Of the 10 bi-lobed 
parotids there were only 4 m which all the branches 
of the facial nerve remained strictly m the plane 
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between the lobes In 5 one or more branches of 
the nerve pierced the deep lobe and m i some of 
the branches traversed part of the superficial lobe 
^Ftg 253) Moreover, m 3 specimens the trunk 
of the facial nerve before division lay not between 
the lobes, but in the substance of one or other 
lobe (_Fig 253) Finally, m 5 parotids the deep 
lobe was found to be larger than the superficial one 
(Fzg 254) 

DISCUSSION 

Contrary to Bailey’s findmgs m the diseased 
parotid, the above observauons show that it is often 
difficult to define the two lobes of the normal gland 
Furthermore, when they have been identified, the 
branches of the facial nerve are not always confined 
to the mterlobar plane, nor does the nerve-trunk 
invanably enter between the lobes Defimnon of 
the two lobes would probably be easier m the hving 
sub)ect than m the formahn-preserved cadaver, 
but deviations of the nerve-trunk or some of its 
branches from the interlobar plane would still be 
encountered In view of the highly successful 
operative results reported by Bailey, one is forced 
to the conclusion that the lobes encountered sur- 
gically are probably not stnctly comparable with 
those of the normal gland An encapsulated tumour 
growing m the superficial lobe would tend to thm 
out and compress the surrounding normal gland 
tissue and displace the nerve medially Moreover, 


the size of the tumour compared with the unmvolved 
deep part of the gland might give the impression of a 
more well-marked isthmus than acmally exists 
normally 

McWhorter (1917) and Bailey (1941) both 
refer to the smaller size of the deep lobe, and the 
latter author imphes that superficial lobectomy alone 
adequately removes most neoplasms However, m 
nearly half of the present series the deep lobe was 
the larger part of the gland and its removal without 
damagmg the facial nerve would be a most difficult 
procedure and probably impossible m the presence 
of a tumour In view of Badey’s successes it would 
appear, therefore, that the deep lobe is less hable 
to neoplastic change There is, however, no obvious 
difference m the imcroscopical appearance of the 
normal lobes 

I wish to thank Professor T Nicol for help and 
advice in preparing this paper and also Mr Hamilton 
Bailey, whose personal commumcation to Professor 
Nicol led to the investigation 
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“ Primary tumours of the ureter are excepuonally 
rare ” (Ilhngworth and Dick, 1941) Sumlar state- 
ments can be found m other text-books, and afford 
jusufication for recordmg even single cases Accord- 
ing to Moore (1942), whose review is the latest m the 
Enghsh hterature, the first case of bemgn tumour 
of the ureter was pubhshed m 1861 by Lebert The 
first account of a mahgnant neoplasm appears to be 
that of Rayer (1841), while Davy (1884) was the 
first to describe the condiuon in the Enghsh htera- 
ture There are less than 60 cases of bemgn 
tumour reported m the hterature Johnson and 
Snuth (1942) brought the number up to 53, Moore 
(1942), and McMahon (1944), each reported i case, 
and Barnes and Kawaiclu (1944) recorded 2 examples 
Mahgnant tumours, while rare, are commoner than 
bemgn ones Counseller, Cook, and See'feld (1944) 
found 191 reported cases 

Bemgn tumours of the ureter occur on either 
side, and at any age, but are commoner m the fifth 
and sixth decades They are commoner in men 
than in women, and appear in the lower pornon 


of the ureter more often than m the upper Usually 
they are papillomatous, closely resembhng the much 
commoner papilloma of the urinary bladder a few, 
such as those reported by Mehco and Ford (1932) 
and Johnson and Smith (1942), are polypoid connec- 
tive-ussue tumours The papillary tumours may 
be smgle or multiple, are usually small, red or 
grey, soft, with a shiny surface , they anse from a 
distmct pedicle and are commonly villous The 
ureter usually shows a fusiform dilatation at, and a 
little above, the level of the tumour The presennng 
S5imptoms and signs m order of frequency are 
hsmamna, pain, and renal enlargement Diagnosis 
cannot be made without the aid of ureteric examma- 
nons, mcluding mtravenous and retrograde pyelo- 
graphy 

Nothmg IS known about the aetiology of these 
tumours, although Johnson and Smith (1942) 
thought that the polyps in their case were con- 
gemtal, and Muller (1940) recorded a benign 
papilloma in a man of 42, who from the age of 18 
to 26 handled benzidine in his work Calculi are 
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Fig 255 — Intravenous pyelogram, positive print Arrows 
indicate filling defect at lower end of left ureter 



Fig 256 — Photograph of specimen (.Reduced ) 

present m a little over 10 per cent of cases, and 
Melico and Ford (1942) considered they played a 
causative role in the production of the tumour in 



Fig 257 — Photograph of ureter and tumour 
(Natural size ) 



Fig 258 — Photomicrograph of papilloma, stained 
H and E ( x 90 ) 


their patient it is very doubtful, however, whether 
calculi are ever anything but incidental or secondary 
to the tumour 

CASE REPORT 

Mrs B , aged 42 years, was referred to one of us 
(H B Y ) by her doctor because of two recent painless 
attacks of haematuria She had not experienced fre- 
quency, dysuna, or backache Her blood-pressure was 
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normalj and no evidence was found of any constitutional 
disability likely to produce haematuria There was 
neither renal tumour nor tenderness On cystoscopy a 
little blood was seen coming with the urme from the left 
uretenc orifice mdigocarmme injected mtravenously 
appeared from the right ureter in 4i minutes, from the 
left It appeared in 6 tmnutes and the urine was purple 
instead of blue A ureteric catheter was passed up the 
left ureter to the kidney pehis, and, unexpectedly, no 
blood was found in the urine coming down the catheter 
It was at first considered that there were two ureters on 
the left side and that the catheter had passed into the one 
not dischargmg blood 

A plam radiographic examination did not reveal any 
abnormahty of the urmary tract nor any evidence of 
urmary calculus Intravenous pyelography was under- 
taken and five mmutes after the injection of the drug, 
normally functiomng kidneys were seen, with no signs 
of hydronephrosis or other abnormahty The ureters 
were not clearly outlined Firm pressure was then 
apphed to the lower abdomen and further radiographs 
taken thirty mmutes later revealed the ureters The 
lower end of the left ureter ended abruptly m a sharp 
concave extremity at a point about 2 in above the ureteric 
orifice The shadow of the drug-laden urme was seen 
embracmg a clear, semicircular area (Fig 255) The 
appearances suggested either a papilloma or else a urate 
stone, which, in its pure state, is only slightly radio- 
opaque and cannot be demonstrated m a plam radiograph 

It was remembered that a slight arrest of the catheter 
had been felt about an mch up the ureter, and it was now 
evident that the bleedmg must be coming from the lower 
end of the ureter and not from the kidney 

Operation was performed on June 28, 1945, under 
spinal antesthesia plus gas and oxygen The left ureter 
was exposed extraperitoneally and followed down to the 
bladder this was made difficult by adhesions from a 
previous hysterectomy The ureter was divided below 
a fusiform dilatation just above the bladder the kidney 
was then exposed in the loin and removed with the ureter 
The patient made a good recovery, and has had no fiirther 
urmary trouble 

The Specimen (Fig 256) consists of the left kidney 
and ureter The kidney appears quite normal, its pelvis 


IS of normal size or very slightly dilated The ureter 
shows a normal smooth mucosa and no thickemng of the 
muscle , at the lower end is a villous papillary tumour 
(Fig 257) arising from the mucosa by a smgle narrow 
stalk The vilh are shghtly pink, moderately opaque, 
and have a shmmg surface The ureter is somewhat 
dilated at the level of the stalk of the tumour and for 
half an mch below this Histological preparaaons 
(Fig 258) show a papilloma with many villous processes 
of transitional epithelium covering a core of dehcate 
connective tissue and capillaries with a few inflammatory 
cells There is no suggestion of malignancy 

SUMMARY 

A case is described of a benign papilloma of 
the ureter in a woman aged 42 years Such tumours 
are even less common than the rare carcinomata 
of the ureter 

The photographs were taken by Mr A W 
Colhns, F I M L T 
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The subject of bilharzia is of general interest now 
that many men in the Forces, who have served in 
East Africa and other tropical countries where such 
infection occurs, have returned home to Bntain and 
the United States Undoubtedly the appearances 
discussed below will be seen from time to time 
during cystoscopy in temperate chmates and will 
cause some degree of difficulty in diagnosis to those 
who are not famihar with them 

In many cases a certain diagnosis and adequate 
treatment in Bilharzia hcematobnim infection necessi- 
tate the co-operation of physician and surgeon, or 
at any rate the employment of both medical and 
surgical procedures Three years’ experience in 
the Ginama Resen^e, outside Mombasa, has forced 
me to the conclusion that to rely enurely on micro- 
scopical examination of the urine for bilharzia ova 
for the diagnosis of this condition is in many cases 


a delusion, and that it is fallacious to rely on the test 
of three negative urine exarmnations, after giving 
24 gr of antimony tartrate in a month, in deciding 
that the treatment has been adequate I am con- 
vinced that cystoscopy is essenual both to chnch 
the diagnosis and to assess the efficiency of the 
treatment given, and have tried to carry this out in 
as many cases as possible during the last two years 
on the coast of Kenya 

Some may think that the diagnosis of this disease 
by the use of the cystoscope requires an expert In 
a sense that is true, but it takes very httlc time to 
become sufficiently acquainted with the signs of the 
disease to make a diagnosis even in early cases and 
to gauge the effect of treatment by companng the 
picture seen before and after , this is cspeaallv 
so in areas where the disease is common In exam- 
imng the first few cases I was onlv able to record 
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what I saw without understanding the significance 
of my findings, but even after 10 to 15 cases 
the method was proving of defimte assistance in the 
diagnosis of cases with a negative urine and in 
the differential diagnosis from other diseases of the 
bladder 

As far as is known, the effects of this disease are 
seen mainly in the bladder and to a lesser extent in 
the lower ureter and in the urethra The Btlharzta 
hcstnatobium worms hve in the veins of the portal 
system, the female being considerably smaller than 
the male and hving m a groove in the ventral surface 
of the male When the female is ready to lay her 
eggs the worms migrate together against the venous 
blood-stream as far as they are able , the female 
then leaves the gyntecophoric canal of the male 
and travels still farther distally , when she has 
travelled as far distally as possible into the smaller 
venules she lays her eggs, the spines of which stick 
into the walls of the veins, thus prevenung the 
blood-stream from sweeping them back towards the 
hver In the majority of cases the worms reach 
first the hsmorrhoidal veins and then pass on to the 
veins around the lower ends of the ureters and those 
of the urinary bladder, prostate, and urethra , 
sometimes they pass on to other pelvic and perineal 
veins that anastomose with the haemorrhoidals 
Instinct seems to guide the worms to reach venules 
from where the eggs may easily reach the bladder 
and be voided in the urine Thus it is that the 
earliest and most certain diagnosis of the condition 
can be made by examination of the bladder and that 
the effect of treatment can best be seen in this organ 
Bilharziasis of the seminal vesicles, spermatic cord, 
epididymis, testes, and tunicse vagmales is, I beheve, 
commonly found in areas where this infection is 
prevalent, but even so the diagnosis is made much 
more simply by examination of the bladder Even 
where other organs are affected, in nearly all cases the 
bladder is affected as well In a few cases instinct 
seems to mislead the worms to pass from the portal 
veins to veins of the systemic system , this accounts 
for the fact that bilharzia, hke syphilis, can produce 
symptoms in all the systems and mimic a great many 
other diseases Bilharzia ova have been found at 
autopsy in nearly every organ of the body, but this 
does not alter the fact that the earliest and simplest 
method of diagnosis is made by cystoscopy 

Any one working in the Kenya Highlands, and 
I beheve in Kavirondo where intestinal bilharzia is 
much more common, may well wonder whether a 
relauvely elaborate method of diagnosis and of 
assessing treatment is warranted for a disease that 
is found, as it were, sporadically only But m the 
Coast Provmce, especially in the native reserves 
near Mombasa, the disease is extremely common 
In this area there are at least four native hospitals 
concerned At a conservative estimate 90 per cent 
of the Wagiriama have been or are infected Of 
97 healthy Gmama schoolboys who were examined 
microscopically once only, 75 were found to have 
ova in the unne Of 1500 out-paaents examined 
once only at Kalolem Hospital in 1943, 700 were 
found to have ova in the unne Of these many 
more would have given a positive finding if exammed 
repeatedly and many others would have shown 
sugmata at cystoscopy There is no doubt in my 


mind that this disease, which leads to chronic 
anamia, chrome cysutis, hydronephrosis, vesical 
calculus, vesical carcinoma, hepatomegaly, and 
splenomegaly, is to a very large extent responsible 
for the poor health and gross lack of initianve found 
amongst the Wagiriama This is not only a problem 
of diagnosis and efficient treatment, but as much, 
if not more, of preventive medicine When the 
water supply in the Giriama Reserve is improved 
and the people are instructed not to unnate into it 
we may expect Bilharzia hcematohinm to be much 
less common and the average health of the Waginama 
much improved Even so, for years after the 
advent of adequate preventive mediane, we shall 
have many cliromc cases to deal with, presenting 
greater difficulties in diagnosis and treatment than 
the relatively straightforward acute cases If ivith 
the course of time the process of detribahzation 
continues and African industries grow up in the 
larger towns, we may expect to be presented with 
these subacute and chrome cases in increasing 
numbers all over the country For these reasons I 
believe that we shall need, m this Colony, more 
precise methods of diagnosis and more carefully con- 
trolled treatment than has been employed in the past 

Cystoscopy is not universally used in the various 
countries where the disease is prevalent So far 
as I can ascertain it has not been employed in East 
Africa apart from work done by medical officers in 
the military hospitals during the last uvo or three 
years In South Africa Cawston (1945) deprecates 
the employment of cystoscopy and beheves that 
repeated examination of the last drops of urme will 
always give a positive finding m bilharzia infecuons 
He has worked m Durban for many years and been 
closely associated with the treatment and prevenuon 
of this disease Campbell Begg (1944), of Johannes- 
burg, states his belief that “ ova are so seldom seen 
in the urine in cases of chronic bilharzia that their 
absence has no diagnostic sigmficance The only 
reliable method of diagnosing the disease is by 
cystoscopy ” In Egypt I beheve that all the larger 
hospitals employ this method, which is strongly 
recommended by Makar (1932), Professor of Surgery 
in Cairo Umversity In a report on one case of a 
young European who had been resident in South 
Africa, Christopherson and Ogier Ward (i 934 ) 
describe the diagnosis and treatment The treat- 
ment was controlled by cystoscopy performed before 
commencing the injections and one month after the 
last injection 

Cystoscopic Appearances — The cystoscopic 
picture of bilharziasis of the vesical mucous mem- 
brane IS characteristic The mucosa is affected in 
the vast majority of cases In cases where it is 
normal, changes m the muscle wall leading to fibrosis 
and calcification of the ova can often be detected 
by a straight radiograph of the bladder, as has been 
demonstrated by two workers in a hospital at 
Alexandria (Harlow, 1930) A bladder that can be 
felt per abdomen as a hard mass is, in my opimom 
always carcinomatous and never merely a fibrosed 
and hypertrophied bilharzial bladder 

I Hypertemia — The mucosal vessels become 
dilated, especially around the ureteric orifices, which 
are often surrounded by an area of oedema This is 
the earhest change, but it is not specific 
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2 Tubercles — ^These are mostly found m the 
tngone or around the onfices, but may be seen any- 
where , pale m colour, surrounded by a zone of 
hyperoEmia, they vary in size from that of mihary 
tubercles to a good deal larger {Fig 259 ) 



Fig 259 — Case of bilharzial cystitis shomng numerous 
tubercles around the left uretenc onfice, a small haemorrhage 
abovCi and a group of dilated veins below 

3 Closely-set Tubercles — These give the appear- 
ance of heaped-up granulations, often partly covered 
by blood-clot 

4 Granulomatous Polypoid Growths — ^These are 
often found together with granulauons , they have 
a broad base and are slightly lobulated and have an 
irregular knobly appearance 

5 Bullous Cysts — These are pale colourless cysts 
twice the size of tubercles , sometimes they are 
sohtary and sometimes found m clusters , they are 
due to epithehal hyperplasia which blocks the open- 
mgs of the submucous glands and are akin to the 
Nabothian folhcles found in chrome cervicitis 
Sometimes these cysts are the only sign of bilharzial 
cystitis 

6 Ulcers — These are usually shallow and small, 
but when secondarily infected may resemble an 
early carcinoma , they may be differentiated by 
watching the effect of antimony treatment 

7 Chrome Bilharzial Cystitis — ^The mucosa is 
covered by a layer of thick mucus, giving a blurred 
and hazy appearance, in the mucus are suspended 
numerous ghstemng white pinhead calcareous parti- 
cles 

We can now consider in greater detail specific 
types of case m which cystoscopy is of value m 
diagnosis and treatment 

DIAGNOSIS 

I No Ova found in the Urine — In many cases 
of bilharziasis there are gross changes m the bladder 
wall and submucosa where no ova are being voided 
in the urine The ova pass from the venule supply- 
ing the bladder into the muscle coats and submucous 
layer Here they may become encysted and sur- 
rounded by fibrous nssue, and calcification occurs 
in some cases Others in the submucous layer 
cause the formauon of bilharzial mbercles which on 
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cystoscopic examination are shghtly larger than, but 
otherwise similar to, the tubercles seen m tubercu- 
losis These tubercles are formed of prohferatmg 
epithehal cells of the mucous membrane, m the 
midst of which may be found a few ova, and this 
change is presumably due to the irntation of the ova 
or their toxins The presence of the charactenstic 
tubercles is pathognomonic of bilharzial infection , 
in many cases they may be seen when repeated 
examination of the last few drops or urine to be 
passed has been negauve Only when the ova have 
ulcerated through the mucosa do we find them m 
the unne In many of these cases there are visible 
shallow ulcers with a dark base due to coating with 
altered blood The afore-mentioned changes occur 
most commonly m the trigone and around the 
uretenc orifices In a few cases no changes are seen 
at the first exammauon beyond shght oedema around 
the onfices, with considerable injection aroimd them 
and over the tngone The charactenstic symptom 
of pain at the tip of perns dunng mictuntion is 
present, presumably due to irntation of the tngone 
musculature by ova In this case when ova are not 
present m the unne, examination will sooner or later 
reveal the presence of the characteristic bilharzial 
tubercles In another small group of cases the 
tubercles may be seen though there are no symptoms 
relegated to the bladder 

Case I — S G , male Giriama, aged 30 First seen 
in August, 1942, he had been treated one year previously 
for hEcmatuna and pyuria of uncertain origin with 
sulphapyndme and antimony tartrate On admission 
he complained of burning pain in the urethra durmg 
micturition No gonococci or ova were found on repeated 
exammanon of the urine Cystoscopy revealed only a 
httle mucus all over the bladder, a few scattered blood- 
clots, and shght injecuon over the tngone Cystoscopy 
one month later showed a few areas of haemorrhage and a 
few small ulcers Cystoscopy three months later showed 
only a few clots of blood on the bladder wall , he was 
then given a course of combmed antimony tartrate and 
fouadm He came back to hospital m 1944 complainmg 
of burmng pain durmg micturition and occasional 
haematuna The unne was suU negauve Cystoscopy 
revealed the presence of groups of transparent cysts and 
a few charaCTensuc tubercles He asserted that he had 
followed the prophylacuc regime against contracuon of 
this disease since the ume of his first commg to hospital 
Therefore, presumably, the first course of treatment was 
inadequate , defimte tubercles were seen for the first 
Ume only two years after contractmg the disease 

Case 2 — K , male Ginama, aged 55 Admitted 
to hospital in April, 1944, with a large sweUmg in the left 
loin There were no symptoms referable to bladder or 
urethra, and there was no haimaturia Cystoscopy was 
performed m order to confirm that the tumour was renal 
m ongin The charaaensuc tubercles of bilharzia were 
seen around the onfices and in the fundus The absence 
of symptoms, therefore, coincided with absence of tngonal 
imtauon On removal the tumour was proved to be a 
hypernephroma 

2 Other Conditions may resemble Bil- 
harzia Infection or may be Concomitant with 
It — The charactensuc symptoms of %esical bil- 
harziasis — pam dunng mictunuon, frequency’, htema- 
tuna, and strangury — are common to a number 
of other diseases (Allen, 1936) For this reason it is 
advisable when ova are not discov’erable in the unne 
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to cystoscope the patient in order to exclude the 
presence of some other disease On the other hand, 
the presence in this hospital of numerous bladder 
scoops and stone-holding forceps which were passed 
on from the old hospital m Mombasa after the last 
war show that many cases of bilharzial cystitis were 
diagnosed as vesical calculus 

Case 3 — K M , male Ginama, aged 40 Treated 

years previously for bilharzial cysutis, he now com- 
plains of frequency, burmng pain during micturition, and 
pyuria, with attacks of strangury Cystoscopy revealed 
the presence of a large calculus , the ureteric orifices 
were dilated to about ten nmes the normal size There 
was marked trabeculation and two or three diverticula 
were present This man died from uraemia when he 
might well have recovered had he been treated for the 
calculus when he first came to hospital 

Case 4 — B K , male Giriama, aged 45 He was 
admitted to hospital complaimng of suprapubic pain, 
frequency, and dysuria The bladder was enlarged to 
3 in above the pubes and its wall was thick and hard , 
no ova were found in the urine At operation the bladder 
was full of papillomatous new growth which on section 
proved to be carcinomatous Clinically this was a 
typical case of long-standing bilharziasis with superadded 
chrome cystitis 

3 It IS necessary to be on the look out for 
Sequelae — Cases of recent bilharzial infection are 
unUkely to show sequelae, but other diseases of the 
bladder may be present at the same time , most 
long-standing cases of bilharziasis show sequelae, 
as, for instance, polyps, papillomata, and carcinomata 
resulting from long-continued action of bilharzial 
prostantis For these reasons it is highly desirable 
that cystoscopy should be undertaken before the 
commencement of treatment, even when microscopy 
reveals the presence of ova in the urine (Makar, 

1935) 

Case 5 — K M , male Ginama, aged 25 He was 
admitted with five months’ history of haematuria, pain 
on imctuntion, and pain over the bladder Examination 
of the urine showed the presence of ova, pus cells, and 
red blood-cells Cystoscopy revealed the presence of a 
large irregular faceted calculus, covered with altered 
blood and a concomitant bilharzial cystitis with ulcers 
and tubercles 

Case 6 — N K , male Ginama, aged 50 He was 
admitted to hospital with a right ingumal hernia On 
examination the urine was found to be blood-stained, 
on rectal examination the prostate was considerably 
enlarged , ova were found in the urine At cystoscopy 
there was mtravesical enlargement of the prostate and a 
mild bilharzial cystitis as evidenced by the presence of 
the characteristic tubercles and shght injection of the 
trigone 

4 Often it IS necessary to investigate the 
Ureters and the Renal Function — Bilharziasis 
can affect any part of the bladder, but the trigone 
and area around the uretenc orifices are most 
commonly affected The lower end of the ureter 
for one or two inches above the bladder is qmte 
commonly diseased The kidney and upper ureter 
are only secondarily affected as the result of pro- 
longed back pressure and chronic infection 

In cases which present with attacks of renal 
cohe, catheters should be passed along the ureters 


to demonstrate the presence or absence of obstruc- 
tion m their lower ends Where laboratory facihties 
are not available the renal function may be estimated 
by intravenous injection of indigocarmine, which is 
ejected from the orifices in seven to ten minutes when 
the renal function is good Where X rays are not 
available the capacity of the renal pelvis can be esti- 
mated by injecting dilute mercury oxycyanide solu- 
tion up the catheter until slight pain is felt in the lorn 

Case 7 — C K, male Ginama, aged 40 He vas 
admitted with a two months’ history of dysuria and 
strangury No ova were found in the urine , he 
developed an attack of renal colic whilst in hospital 
Cystoscopy revealed a slightly pouting left uretenc 
orifice with injection of the trigone and petechial haimor- 
rhages The catheter only passed li in up the left 
ureter , no indigocarmine was seen emerging from the 
left ureter, though it emerged from the right m ten 
minutes Intravenous peylography showed a block 
li in above the bladder in the left ureter At operation 
I in of thick stenosed ureter was removed from just 
above the hlaxidct and the ijrctet transplanted into the 
bladder slightly higher up Section showed that the 
removed portion of ureter was bilharzial 

TREATMENT 

I The efficient and successful treatment of 
Btlbaizia hcematobtum infection is by no means as 
simple a matter as might be thought at first sight 
The concentration of antimony tartrate required to 
kill the worms is not far short of that which proves 
severely toxic to the patient Egyptian workers 
state that one case in two thousand dies from the 
toxic effects of this drug Most of the cases treated 
in the Ginama Reserve were given 25 gr of the 
drug within a period of four weeks, and nearly all 
of these showed toxic symptoms well before the end 
of the course Valuable data can be gamed as to the 
efficiency 6f treatment by comparison of the cysto- 
scopic appearances before treatment with those 
two weeks after the completion of a course of 
treatment , where the treatment has been adequate 
cystoscopy will show marked improvement m 
any concomitant acute cystitis and marked retro- 
gression of granulomatous polyps and bilharzial 
tubercles It is recommended that the patient 
should return after three months and again after 
six months for examination, and if he still has 
symptoms or abnormal constituents in the urine, 
such as red cells or pus cells, he should be cystoscoped 
again If ulcers, granulomata, or tubercles are 
present, or if there is a cystic cystitis, a further course 
of treatment should be given 

Case 8 — C M , male Ginama, aged 20 He was 
admitted with a history of three months’ hxmaturia and 
pam during micturition , many ova were found in the 
urme Cystoscopy revealed numerous small ulcers and 
large blood-clots The left uretenc orifice was slit-hke 
and surrounded by pale grey nodular growth covered 
with mucus, in which were suspended numerous small 
calcareous particles The right orifice was completely 
obscured by polypoid granulomata, which were covered 
with typical tubercles One month later, after treatment, 
cystoscopy showed that the growth surrounding the right 
orifice was reduced in size by one-third The granulo- 
mata obscurmg the left orifice were reduced in size by 
three-quarters , no ulcers were seen , there were only 
scanty mbercles and the concomitant acute cystitis had 
subsided The patient was symptom free 
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Case 9 — M K , male Ginama, aged 30 He was 
first seen in July, 1942, complaining of hsematuna of 
many years’ duration Bilharzia ova were found in the 
unne At cystoscopy an acute cystitis was revealed, the 
mucosa bemg bright red The ureteric orifices were 
hidden by a large bright-red cauhflower mass {Ftg 260) 
He was given a course of antimony tartrate and fouadin 
On March 2, 1943, he was symptom free Cystoscopy 
showed a smooth undulating swelling of the whole of the 
trigone and ureteric bar, resembhng hills and valleys 
Both orifices were sht-hke There was a small sessile 


bladder, with calcareous particles suspended in it, 
at repeated routine cystoscopy In Case 8 it was not 
possible to exclude bilharzial carcinoma until after 
the course of treatment, when the second cysto- 
scopy showed marked retrogression of the granulo- 
matous and polypoid growths In Case 9 the 
cystoscopy carried out before treatment revealed 
signs that were very suspicious of carcinoma This 
possibihty was only ruled out when the second 
cystoscopy showed marked retrogression of the 



Fig 260 — Case g Showing large papillomatous 
bilharzial polyp in bladder (Before treatment ) 


Fig 261 — Case g After treatment there is no vestige 
of the polyp The mucosa is covered with mucus, in which 
ate suspended numerous calcareous particles 


granular tumour immediately below the left orifice and a 
smaller but similar tumour a httle above it, the whole 
mucosa was covered by a thm layer of mucus in which 
were suspended numerous small calcareous particles , 
no signs of active bilharziasis were seen 

On May 29, 1944, he was still symptom free and 
reported for rouune cystoscopy This showed a pale 
yellow mucosa covered with mucus in which were sus- 
pended calcareous particles as before There were no 
signs of active bilharzia , the hiU-and-valley appearance 
was much reduced, the orifices were stiU sht-hke, and no 
signs of the previous granulomata could be detected 
(Fig 261) 

2 As pointed out by Makar (1942), the bilharzial 
toxins m the bladder wall, acting over a period of 
years, frequently lead to a carcinomatous change 
To be at all effective, treatment must be undertaken 
as soon as possible after this change has set in In 
the past three years I have seen at least six cases 
with a history of chrome bilharzia which came to 
hospital only when the bladders were full of masses 
of carcinomatous tissue , secondary invasion was 
widespread m all these cases If seen at an earher 
stage they might have been cured by transplantation 
of the ureters, followed by total cystectomy The 
conclusion to be drawn is that routine cystoscopy 
should be performed at six-monthly intervals m all 
cases where there is permanent damage to the bladder 
wall or mucosa, as a result of bilharzia infection, in 
order that any carcinomatous change should be 
detected as soon as possible Calcificanon m the 
bladder wall may be detected by X-ray exammauon 
Permanent changes m the mucosa are endenced by 
the finding of a covenng of mucus all oter the 


granulomata The mucous and calcareous particles 
foimd to persist m a symptom-free patient two years 
later show that there was permanent damage to the 
mucosa, resulting m a chrome catarrhal state This 
IS the type of patient who should be cystoscoped at 
intervals of six months m view of the possibility 
of mahgnant change 

SEQUELiE 

The sequelae of this disease present either more 
or less compheated problems m urogemtal surgery 
At present m the (jiriama Reserve they are often 
seen 

X Chrome Cystitis — ^We have already dis- 
cussed this condiuon 

2 Calculus Formation — ^The calcuh are 
mostly of calcium phosphate , they may be large or 
small, single, or multiple, and contain calcified ova 

3 Changes around the Ureteric Orifices — 
Dilatauon, scarrmg, obstruction, and hypertrophy 
all occur These are among the most interesting 
changes seen m biharziasis and have a great number 
of individual characteristics 

4 Hypertrophy of the Bladder Muscula- 
ture — ^This leads to hydronephrosis and the usual 
accompanying renal changes Renal failure would 
seem to be long delayed 

5 Renal Colic — This is due to ureteral obstruc- 
non at the orifice or shghtlj above it 

6 Carcinoma — ^This may assume various 
forms , It IS more rapidly progressiv c than most 
non-bilharzial types In Egy^pt bilharzial cancer is 
much more common than the non-bilharzial There 
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seems httle doubt that this type is due to the previous 
long-standing bilharzia infection , it has been 
ascribed to (a) long-standing sepsis, (b) mechanical 
irritation, and (c) prolonged action of toxins from 
the ova (Makar, 1942) 

SUMMARY 

1 Routine use of the cystoscope in both the 
diagnosis and treatment of bilharzial cystitis is 
advocated 

2 The typical appearances at cystoscopy are 
described 

3 A number of individual cases are presented, 
indicating in detail where cystoscopy can help in 
avoiding the difficulties of early and differential 
diagnosis and m assessing the efficacy of treatment 


4 The common sequela: of this condition are 
enumerated and descnbed bnefly 

My thanks are due to the Hon Director of 
Medical Services for permission to publish this 
paper 
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The recent introduction of thiourea and thiouracil 
as therapeutic agents in thyrotoxicosis caused many 
physicians to beheve that these compounds would 
displace surgery Despite early optimistic reports 
on the efficacy of thiouracil, certain types of thyro- 
toxicosis appeared to remain essentially a surgical 
problem These included thyrotoxicosis associated 
with heart failure, the more serious types of cardiac 
arrhythmias, a large goitre, and marked exophthalmos 
As experience with these drugs has grown, there has 
been a tendency to view with less optimism their 
curative properties This in a large degree has 
been due to their toxic properties, mcludmg such 
reactions as agranulocytosis, fever, dermatitis, jaun- 
dice, oedema, arthritis, purpura, lymphadenopathy, 
cardiac arrhythmia, and even an exacerbation of the 
thyrotoxicosis Further, it is by no means clear that, 
in the large majonty of cases, thiouracil can be 
discontmued without a recurrence of the symptoms 
of thyrotoxicosis At the best, therefore, the 
thiouracil medication in thyrotoxicosis is not unhke 
the insuhn therapy of diabetes — in each case the 
disease is controlled, not cured Surgery, therefore, 
has certam advantages in that a cure of the thyro- 
toxicosis can be established qmckly, after which no 
further controlled observations on the patient are 
necessary It is probable that many patients with 
diabetes would prefer a surgical cure to msuhn 
therapy In discussions on the various methods 
of treatmg th3urotoxicosis, the chief criticism agamst 
surgery is its operauve mortahty Until 1923 the 
operative mortahty was sufficiently high, except 
among especially sailed surgeons, to make operation 
a hazardous procedure In 1923 the acnon of lodme 
m thyrotoxicosis became more clearly understood 
as a result of observauon on the basal metabohsm 
The operauve mortahty of the leadmg thyroid 
surgeons fell below i per cent, and operaUons for 
the rehef of thyrotoxicosis were now attempted not 
ivithout success by less experienced thjrroid surgeons 
Paradoxically there was a tendency for a nse m the 


mortahty from operaUons for thyrotoxicosis in later 
years, but this was doubtless due to operauons on 
pauents who, before this, would have been too ill 
to withstand surgery 

In the paper which follows, which is based on a 
study of the last sixteen years, an attempt is made 
to follow in detail the effects of lodme on the basal 
metabohsm in thyrotoxicosis, the value of iodine 
before and after subtotal thyroidectomy, the post- 
operaUve reacuon, and the early assessment of a 
successful thyroid operauon 

I IODINE AND IODIDE DOSAGE IN 
THYROTOXICOSIS, AND ITS EFFECT 

ON THE BASAL METABOLISM AS 
A GUIDE TO OPERATION 

HISTORICAL 

Iodine Administration — In 1813 Courtois 
discovered lodme Prout (1834) maintained that 
in 1816 he successfully used an lodme compound 
m the treatment of goitre and that his remedy was 
adopted three years later by Dr EUiotson of St 
Thomas’s Hospital Prout did not pubhsh these 
findings unul 1834, by which Ume Comdet (1820) 
had already drawn attenuon to the value of iodine 
in simple and probably in toxic goitre The credit, 
however, must go to Trousseau (1868) for describmg 
clearly not only that iodine could brmg about an 
aruficial remission in the course of thyrotoxicosis, 
but also that the beneficial effects of iodine medica- 
Uon qmckly passed off as soon as the drug was 
stopped Trousseau’s exact words are worth record- 
ing — 

In the course of October, 1863, I was consulted by a 
young married lady who habitually resides m Pans 
She was suffering from a subacute exophthalmic goitre 
The bronchocele was of great size When I exanuned 
her for the first time, although I had let her rest for a long 
while and although I repeated the examination several 
tunes and at sufficiently distant intervals, so as to make 
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sure that she was no longer under the influence 
of emotion, I still foimd that her heart-beat was at 
the rate of 140-150 times m the mmute I recom- 
mended hydropathy and I wished to adnumster at the 
fjgme time tmcture of digitahs, bur, preoccupied with the 
idea that there would be some danger m giving lodme, 

I wrote lodme instead of digitahs, so that the patient 
took some 15-20 drops of tmcture of iodine a day for 
a fortmght When she came back to see me her pulse 
was 90 I found out my mistake and I subsututed 
tmcture of digitahs for that of lodme, but after another 
fortnight the pulse had agam gone up to 150, so that I 
at once returned to the lodme 

Notwithstanding these exceptional cases, however, bear 
in mind that lodme generally does harm m Graves’ disease 

Later Cheadle (1869), Ohleman (1911), Marine 
and Lenhart (1911), and Waller (1914) confirmed 
Trousseau’s observations, but the influence of 
Kocher and his school (X910, a, b), with their grave 
warning of the dangers of an lodine-precipitated 
thyrotoxicosis, dissuaded most climcians from em- 
ploying lodme therapeutically for the next ten to 
fifteen years By 1920, when more simple forms of 
apparatus became available, measurement of the 
basal metabohsm was being carried out more fre- 
quently, and at or about that time a senes of pubhca- 
tions appeared on the effects of iodine and its com- 
pounds m thyrotoxicosis, including studies of the basal 
metabohsm These were contributed by Neisser 
(1920), Loewy and Zondek (1921), Jagic and Spengler 
(1924), Cowell and Mellanby (1924), Starr, Walcott, 
SegaU, and Means (1924), and Plummer and 
Boothby (1924) The greatest credit, however, 
must be given to Plummer and Boothby, for they 
clearly demonstrated the benefiaal effects of lodme 
as a pre-operauve measure It is mterestmg to note 
that Plummer, m his first commumcation on this 
subject (1923), advised the admmistration of com- 
pound tincture of iodine for ten days after operations 
on the thyroid Later, with Boothby (1924), he 
stated the properties of lodme more clearly They 
pomted out that in thyrotoxicosis the maximum 
improvement usually occurred after lodme, m 
adequate doses of at least 10 nun daily, had been 
taken for eight to ten days They also drew atten- 
tion to the fact that the maximum improvement 
might be delayed for two or even three weeks 
They therefore recommended that any operaoon 
on the thyroid should be postponed until it was 
estabhshed that no fiirther improvement could be 
obtamed from the lodme Such a procedure 
brought about a fall m the mortahty-rate of thyroid- 
ectomy for the rehef of thyrotoxicosis to less than 
I per cent at the Mayo Chmc 

The Common Action of Iodine and Its 
Compounds — It is not clear how lodme exerts its 
action on the thyroid gland, but it has been estab- 
hshed that not only free iodine but all its compoimds 
are alike m producing clmical changes m thyro- 
toxicosis Pure lodme has been used by Marine 
and Lenhart (1911) and Starr, Walcott, SegaU, 
and Means (1924), potassium iodide by Neisser 
(1920), Loewy and Zondek (1921), and Cowell and 
Mellanby (1924) , sodium iodide by Jagic and 
Spengler (1924) , tincture of lodme (2 5 per cent 
lodme, I 5 per cent potassium iodide m alcohol) by 
Trousseau (1868) and Waller (1914) j hydnodic aad 
by Fitzgerald (1926) , Sajodin (c^cium lodobehenate) 


by Fulton and Ault (1930) , and Lugol’s solution 
(5 per cent iodine, 10 per cent potassium iodide 
m water) by Plummer (1923), Starr, Walcott, 
SegaU, and Means (1924), and many others In 
addition to the oral admimstration, lodme has also 
been given with benefit by inhalation as ethyl 
iodide (Lerman and Means, 1931) Reference is 
also made in general text-books to the successful 
admmistration of iodine mtravenously, rectaUy, or 
simply by skin apphcanon It is clear, therefore, 
that iodine is rapidly absorbed through the skm or 
through any mucous membrane, and that iodine 
or any of its salts are equaUy effective There are 
several pubhcations, among others by Fitzgerald 
(1926) and Fulton and Ault (1930), showmg clearly 
that Ae form in which iodine is admmistered is of 
httle consequence The most popular form in 
which lodme is given is Lugol’s solution, and this 
IS doubtless due to the influence of Plummer, who 
chose this mixture “ because it was an aqueous 
solution of iodine and provided a large amount of 
lodme loosely combmed with potassium ” It is 
interesung to note that Lugol described the prepara- 
tion of this solution in 1830 as a cure for tuberculous 
infections His memoir in an abstracted form was 
later translated into Enghsh by Markwick (1846) 
Dosage of Iodine — There is still some contro- 
versy about the ideal or proper dosage of iodine m 
thyrotoxicosis The consensus of opimon would 
appear to be that for the prolonged treatment of 
thyrotoxicosis by iodine alone, the dosage should 
be small and in the region of 6-12 mg of iodine 
daily (1-2 drops of Lugol’s solution), but that as a 
pre-operative measure the dosage should be much 
larger As this paper is concerned with the prepara- 
aon of patients for surgery, this will now be con- 
sidered It is not clear why such large doses of 
lodme are necessary or advisable as a pre-operauve 
measure Although Thompson, Bailey, Thompson, 
and Thorp (1930) maintained that the minimum 
amount of iodine that will produce the maximum 
reducuon in the basal metabohsm is not greater 
than 6 mg of iodine daily (i drop of Lugol’s solu- 
non), they have stated for no apparent reason that 
five times this amount should be given daily before 
operauon Plummer and Boothby (1924) go further 
and state that a minimum of ten drops of Lugol’s 
soluuon IS desirable, as they observed certain pauents 
who did not react to five drops but did to ten drops 
daily It was also their expenence that an increased 
dosage of ten drops three times per day produced 
better and quicker responses Both Neisser (1920) 
and Loewy and Zondek (1921) appeared to have 
mtroduced the scheme of mcreasmg the daily dosage 
of lodme from fifteen drops of potassium iodide 
soluuon to an optimum of sixty drops This system 
has been advocated by Joll (1932), who started wath 
five drops of Lugol’s soluuon three times per day 
and mcreased the amount by three drops per daj 
unul the dosage was thirty to forty-five drops per 
day a few days before the operauon 

It was with a \iew to danfymg the \arious 
acuons of iodine on the basal metabohsm in thjTO- 
toxicosis that the following expenments were 
designed In new of conflicung reports, a cnucal 
mquiry was made mto lodme dosage and the t\-pcs 
of iodine therapy used as pre-opcran\e measures 
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EXPERIMENTAL 

In Table I are given a list of solutions and salts 
of iodine in common use, with details regarding 
their composition and the amount of total iodine 
As all forms of iodine are equally effective it can be 


Table /—Solutions and Salts of Iodine, 
WITH Composition and Amount of 
Total Iodine 


Iodine Compound 

Free 

Iodine 

i 

Salt op 
Iodine 

i 

Vehicle 

Total Iodine 
(Free Iodine 
PLUS Iodine 
IN COMBINA- 
^ TION) 

1 

hiqmd — ! 

j 

1 

1 

1 

I mm 
contains 

I Liq lodi mitis 

(B P » 1932) or 1 

Tinct iodine ^ 

2 5 per j 
cent j 

Potassium 
iodide, ' 

1 5 per 

cent 

Alcohol 

1 1 

j 

1 

2 16 mg 

2 Liq lodi sim- 
plex (B P , 1932) 

^ Tine: lodi , 

(French Codex of 
1908) I 

9 oper 
cent 

Nil 

j Alcohol 

1 

1 

5 33 mg 

3 Lugol s solution | 
(B P , 1936) 

5 oper 
cent 

Potass um 
iodide, 

10 per 
cent 1 

Water 

1 1 

749 me 

4 Hydriodic acid 


Hydrogen , 
iodide, 

10 per 
cent 

Water ! 

S 89 mg 


Solid Potassium iodide 
Sodium iodide 
Ethyl iodide 

Sajodm (calcium lodobehenate) 


I gr contains 

49 6 mg 
54 9 mg 
529 mg 
15 « mg 


calculated from Table I that 30 mimms of Lugol’s 
solution are roughly equivalent to 4 J gr of potassium 
iodide and 4 gr of sodium iodide each contaimng 
approximately 220 mg of iodine In the results 
which follow iodine was given in amounts of 180 
to 200 mg daily in the form of pure iodine, Lugol’s 
solution, or potassium iodide, but, as previously 
explained, these different forms of iodine have no 
sigmficance 

The basal metabolism was measured by the 
closed-circuit method, the accuracy of which has 
been reported (Robertson, 1937) The apparatus 
used was the Benedict-Roth with recording kymo- 
graph All machines were alcohol-checked (Barrett 
and Robertson, 1937) and found accurate, but m 
addition each was checked once a week by a model 
whose basal metabohsm is in the region of 56 calones 
per hour All subjects studied were m-patients, but 
the techmque of measunng their basal metabohsm 
was essentially the same as that described for out- 
paaents (Robertson, 1944) The subjects were 
brought to a room m the Courtauld Institute with a 
temperature of 20-23° C from the wards m chairs 
on at least two successive mormngs under basal 
conditions If, on the second day, the duphcates 
agreed within 5 per cent (and were lower than the 
first-day readmgs) the lower reading was taken as 
the basal metabohsm On the other hand, if the 
duphcate readmgs were not within 5 per cent, or 
the second readings were higher than those on the 


first day, then readings were taken on subsequent 
days until a constant reading was obtained Such 
difficulties were experienced in 5 per cent of cases 
After the initial reading had been determined, a 
further reading was taken in ten to fourteen days 
and thereafter daily or on alternate days until 
a constant reading was obtained after simply rest 
and sedatives Then 180-200 mg of iodine was 
given daily, and the basal metabohsm again measured 
daily or on alternate days after the seventh daj 
of iodine therapy, unul or unless a constant reading 
was obtained Charts 1-5 (.Figs 262-266) show 
observations on the basal metabohsm in five selected 
cases of thyrotoxicosis, illustrating how the action 
of iodine can vary from case to case and in the same 
case from time to time In Chart 6 (Fig 267) the 
different reactions of the basal metabolism in thyro- 
toxicosis to iodine is given diagrammaucally 

In the series of cases investigated it was found 
that simple rest in bed and sedatives brought about 
a fall of 15 to 40 per cent in the imtial basal meta- 
bolism 

Chan I (Fig 262) — In thirteen days the maxi- 
mum reduction in the basal metabolism took place, 
and operation was carried out on the seventeenth 
day of iodine therapy The post-operative basal 



metabolism was not sigmficantly different from the 
lowest basal metabohsm after iodine This is the 
most satisfactory type of iodine response, in which 
IS produced a maximum fall in basal metabohsm to 
the patient’s normal level 

Chart 2 (Fig 263) — Iodine brought about a 
fall m the basal metabohsm to the region of ■+ 30, 
and no further improvement took place Iodine 
was unable to control the thyrotoxicosis further 
Successful subtotal thyroidectomy was carried out 
with a polt-operative basal metabohsm of —9 and 
well below the lowest reading on iodine 

Chart 3 (Fig 264) — ^The first course of iodine 
produced a curve similar to that in Chart 2 Instead 
of operatmg with a basal metabohsm in the region 
of + 30, It was decided to stop the iodine for a 
period of two months and to give the patient seda- 
tives At the end of two months iodine produced 
a marked fall in the basal metabolism to — 3 ) 
which level a successful subtotal thyroidectomy 
was earned out 
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Chart 4 {Fig 265) — This shows a most mteresting 
response of the basal metabohsm to iodine 


Days of 
Iodine Therapy 
None 
9 

10 

11 

14 

15 
18 
21 


Basal 

Metabolism 

+ 50 

- 5 
-13 

0 

-i- 8 

+ 15 

— 22 

T 40 


E R I 



\ 

R«sfc O'vj 

10 

20 311 

160 >*>9 

d d 

Fig 265 • 

— Chart 4 


Iodine was now replaced by sedatives for six 
weeks and the basal metabolism rose to — 60 The 
next course of iodine brought about a steady fall 
m the basal metabolism to a plateau in the region 
of —3, at which stage a subtotal thjtroidectomy 
resulted m a post-operative reading of —5 This 
case presented many interesting features It showed 
the value of carrying out not isolated, but senal, 
basal metabohsm determinations Thus, if after 
voL xxxiv — NO 134 


the imtial readmg of -f 50, further single readings 
were taken on the eleventh or the fourteenth day of 
iodine therapy the results of o or + 8 would have 
created the erroneous impression that the basal 
metabohsm was falhng, when, in fact, it was ‘ on 
the rise ’ This is an example where a case becomes 
‘ refractory ’ to lodme, and the drug loses its power 
to control the thyrotoxicosis The condiuon has 
been well described by Thompson and Thompson 
(1931) when usmg small doses equal to i minim of 
Lugol’s soluuon, but it also appears to develop when 
large doses are taken It is important to recognize 
cases of thyrotoxicosis that become refractory to 
iodine and react like the first curve m Chart 4, as 
operation, if earned out when 
the metabohsm is rising, is 
mvanably accompamed by a 
thyroid crisis 

Chart 5 {Fig 266) — Iodine 
caused an increase in the 
seventy of the disease as shown 
by a rising metabohsm from 
30 to — 45 in twenty-five 
days Iodine was stopped for 
a month The second course 
was followed by a steady fall 
in the basal metabohsm to a 
plateau in the region of ~ 10, 
at which level a subtotal thyroid- 
ectomy was earned out resulting in a post-operative 
reading of —5 This case is unusual in that an 
active case of thyrotoxicosis was made chnicallj 
worse wuth iodine It has already been reported b\ 
Kocher (1910) and Plummer and Boothby (1924), 
that adenomatous goitres without hjiierthyroidism 
could be rendered toxic bv the admimstration of 
lodme 

Chart 6 {Fig 267) — ^This chart shows diagram- 
matically the different responses of the basal meta- 
bohsm to iodine From the point of v lew of operativ e 

14 
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risk, the first two reactions are the most satisfactory 
With the other two reactions with a rising metabolism 
the operative risk may be great 

DISCUSSION 

It is difficult to understand why Lugol’s solution 
should be the most popular form m which iodine 
IS taken It has a most objectionable burning taste. 


E J R 



Fig 266 — Chart 5 J M , aged so 

and the custom of giving it in drops is far from 
accurate, unless the solution is diluted to teaspoonful 
or other reproducible types of dosage It is probable 
that the influence of Plummer, who chose this 
solution because it contained a large amount of 


dose of iodine) is equivalent to 4’ gr of potassium 
iodide and 4 gr of sodium iodide each contaimng 
approximately 220 mg of iodine It is important 
to realize that all soluble compounds of iodine are 
equally effective, as the following expenence will 
demonstrate — 

A case of obvious thyrotoxicosis with exophthalmos 
had a basal metabohsm of + 4 In reporting this result, 
attention was drawn to the fact that the pauent was 
taking, and had taken for the previous fourteen days, 
9 gr of potassium iodide in a cough mixture Despite 
this adequate control of the thyrotoxicosis by potassium 
iodide, when subtotal thyroidectomy was decided upon, 
ah medicines were stopped and the patient given 15 nun 
of Lugol’s solution daily for ten days before 
operation This case, therefore, for fourteen 
days was having 448 4 mg of iodine as 
potassium iodide, with the thyrotoxicosis 
controlled , yet, because of a rule-of-thumb 
routine, Lugol’s solution was given for ten 
days before operation, providing only 102 4 
mg of iodine, or less than a quarter the 
patient was receiving on potassium iodide 

There appear to be many advantages in 
employing as a pre-operative measure 
iodine in the form of potassium or 
sodium iodide These medicines are not 
unpleasant and small doses of 2-2^ gr 
per day (equivalent to 15 min of Lugol’s 
solution) are adequate in the preparation of cases of 
thyrotoxicosis for operation On the other hand 
Lugol’s solution, at present the most popular of iodine 
mixtures, lacks the advantage of simple iodides It 
has been established that the minimum dose of iodine 



aqueous lodme, persists Plummer may not have 
been aware that aU salts of lodme were equally 
effective, and that the abihty of lodme compounds 
to reduce the basal metabohsm in thyrotoxicosis 
does not depend on the presence of free lodme, but 
soluble iodide It has been shown that 30 mm 
of Lugol’s solution (a common pre-operative daily 


that will produce the greatest climcal improvement 
and maximum reduction in the basal metabohsm in 
thyrotoxicosis is in the region of 6 mg , or about 
I mm of Lugol’s solution As a pre-operative 
measure, iodine in excess of mimmum requirements 
has been advocated, and doses from 5-30 mm per 
day are employed in various clinics There is a 
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pracDce among some surgeons to give increasing 
doses of iodine, starung with 3 mm three times 
daily and working up to 10-12 mm thnce daily on 
the day before operation This comphcated system 
of iodine dosage is not governed by an experimental 
or saennfic reasomng, and has no^ng to commend 
It It IS, in fact, an undesirable procedure, for small 
doses of iodine can inhibit the maximum response 
of large doses It would seem reasonable to com- 
mence and conanue with large standard doses of 
2-4 gr of sodium or potassium iodide, or 15-30 min 
of Lugol’s solution, daily unal the subject is ready 
for operation 

It has been stated by several mvesDgators that 
the maximum benefit from iodine in thyrotoxicosis 
usually occurred after eight to ten days of medication 
It has, however, been emphasized that this maximum 
improvement imght be delayed two or even three 
weeks, and that it was inadvisable to operate until 
It was clear that no further improvement could be 
obtained from the iodine, even if this involved a 
delay of several weeks Unfortimately, instead of 
adoptmg this soimd pnnciple first elaborated by 
Plummer and his colleagues of the Mayo Chmc, 
It IS customary m certain chmcs to replace this 
techmque by a rule-of-thumb procedure whereby 
the operation takes place after ten days of lodme 
medication, irrespective of whether the maximum 
improvement has taken place or not This has 
resulted, not uncommonly, in severe post-operative 
reactions In assessing the maximum chmcal im- 
provement of a case under iodine, the basal meta- 
bohsm IS probably the best smgle gmde It is 
appreaated, of course, that a surgeon with much 
expenence m thyroid surgery can by his personal 
judgement form an accurate opimon of the chmcal 
state of a case of thyrotoxicosis But all surgeons 
are not so formnate, and for those without that 
expenence, or those in the process of acquinng it, 
the basal metabohsm can give a very accurate index 
of the iodine-control of the thyrotoxicosis, and the 
abihty of the patient to withstand operation In 
the present study it was found that, after due allow- 
ance had been made for rest and hospitahzation, the 
basal metabohsm fell to its lowest level with iodine 
in a period varying from six to twenty-five days If 
patients are given iodine immediately on admission 
to hospital It seems probable that lodme will take 
longer than the above range to exert its maximum 
control The danger m operating is not so much 
in delaymg it, as in carrying it out too early during 
lodme therapy It is important to reahze that all 
cases of thyrotoxicosis do not react alike to lodme, 
nor any one case at different times Iodine appeared 
to cause four well-defined reactions in thyrotoxicosis 
(l) A fall m the metabohsm to a low plateau which 
equalled or was not sigmficantly different from the 
subject’s normal basal metabohsm obtained after a 
successful operation , (2) A fall in the basal meta- 
bohsm to a plateau which is significantly higher than 
the basal metabohsm after a successful operation, 
(3) A sharp fall in the basal metabohsm, followed 
immediately by as sharp a rise , (4) A rise in the basal 
metabohsm The ideal pre-operauve condition of 
the patient is one in which the basal metabohsm is 
reduced by iodine to as low a level as possible and 
at the same time constant The second condition 


IS easier to achieve than the first, with the result that 
many operations are performed on patients with a 
constant basal metabohsm, yet one that is raised 
well above normal In these types of cases it is 
sometimes advisable to postpone operation until a 
more favourable response to lodme is obtained 
Operation is contra-mdicated when the basal meta- 
bohsm IS rising, a condiuon in which the panent is 
refractory to iodine When it is considered that 
operation is not without risk for any of the above 
reasons, iodine should be stopped and replaced by 
sedatives such as quimne hydrobromide and luminal 
and a high-calorie diet, mcluding glucose up to 
6 oz daily for four to six weeks After lodme has 
been ormtted for from four to six weeks, the thyro- 
toxicosis reverts to its primary untreated condition, 
and lodme again is able to bring about an artificial 
remission in the disease It has erroneously been 
stated that the first iodine remission is the best 
This IS incorrect Provided a penod of four to six 
weeks of freedom from iodine medication is allowed 
to elapse, then lodme will continue to exert its 
control on the thyrotoxicosis 

In mterpreting observations on the basal meta- 
bohsm in thyrotoxicosis, it is important not to rely 
on isolated readings, particularly in the case whose 
basal metabohsm suddenly falls, then rises, on 
iodine Several readmgs at daily or two-day 
intervals will indicate how a case is reacting to 
loine, whereas a smgle readmg on the twelfth day 
would mislead Thus, by the twelfth day of iodine 
medicanon the basal metabohsm might, after a sharp 
fall, be ‘ on the rise ’, yet the figure, being lower 
than the inmal reading, would erroneously imply 
that the basal metabohsm was falhng 

In this secuon a study has been made of the basal 
metabohsm in thyrotoxicosis, and the relationship 
between the various reactions of the basal meta- 
bohsm to iodine and the operabihty of the case 
It IS, of course, appreciated that there are other 
factors of importance to guide the surgeon in perform- 
ing a successful subtotal thyroidectomy — such as 
the skiU of the surgeon, his decision on the extent 
of surgery the patient’s condiUon permits, the type 
of operauon, the pre-operative treatment excludmg 
lodme, the anaesthesia, and the immediate post- 
operative treatment With these very important 
aspects of surgery of the thyroid gland, this paper 
IS not concerned It is beheved, however, that one, 
if not the most important single assessment of a 
patient’s abihty to withstand a thyroid operation for 
thyrotoxicosis is the response to, and the level of 
the basal metabohsm after, iodine medication So- 
called thyroid surgeons, before and after the value 
of lodme was appreciated, have used their own 
judgement m deciding when to operate and their 
mortahty-rates were low Less expenenced surgeons 
were not so fortunate It is for the latter type of 
surgeon that the basal metabohsm, as a means of 
assessmg the abihty of patients to withstand opera- 
tion, can be of invaluable help 

SUMMARY AND CONCLUSIONS 
I Iodine and aU its soluble compounds are 
equally effective m controlhng thyrotoxicosis The 
total amount of lodme m 30 nun of Lugol’s solution 
(5 per cent iodine, 10 per cent potassium iodide m 


I 
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water) is equivalent to that in 4I gr of potassium 
iodide and 4 gr of sodium iodide each containing 
approximately 220 mg 

2 The disadvantages of Lugol’s solution far 
outweigh Its advantages as the ideal iodine com- 
pound in the treatment of thyrotoxicosis The 
iodides of sodium or potassium are more satisfactory 

3 The system, which at present prevails in some 
clinics, of giving gradually increasing doses of iodine, 
has no justification This unnecessary complication 
in dosage only confuses medical treatment, and it 
has no advantages over a constant daily dose of about 
200 mg of iodine 

4 The basal metabolism is probably the best 
single guide in assessing when a case of thyrotoxi- 
cosis IS ready for operation Surgeons experienced 
in thyroid surgery can rely, and have rehed, on their 
chnical judgement in place of measurement of the 
basal metabohsm, but for less experienced surgeons 
measurement of the basal metabohsm provides a 
ready means of assessing the chnical state of the 
patient at any time during iodine medication 

5 The rule-of-thumb procedure of operating on 
cases of thyrotoxicosis after ten days of iodine medica- 
tion IS not without risk The reason is that the 
maximum improvement obtained from iodine does 
not always occur on the tenth day — it may be earlier 
and It may be later By the tenth day of lodme 
medicauon iodine may have lost its ability to control 
the thyrotoxicosis, and with the basal metabohsm 
rising operation is not without risk 

6 Iodine causes four different types of reaction 
on the basal metabolism in thyrotoxicosis, and in 
two of the types operation on the thyroid is contra- 
indicated These types of reactions are best de- 
tected by carrying out several basal metabohsm 
deterrmnations throughout iodine therapy An 
isolated reading on the tenth or twelfth day of iodine 
medication, common in certain clinics, may give 
misleading information Thus, by the tenth or 
twelfth day, the iodine may have lost its abihty to 
control the thyrotoxicosis and the basal metabohsm 
started to rise At this point a reading would be 
lower than the imtial basal metabohsm, implying 
that the basal metabohsm was falling 

7 The behef that iodine will produce its best 
response when given for the first time is incorrect 
Provided an interval of four to six weeks has elapsed, 
when no iodine or its compounds have been taken. 
It will bring about its typical remision of the thyro- 
toxicosis again 

II THE POST-OPERATIVE REACTION 
AFTER SUBTOTAL THYROIDECTOMY FOR 

THE RELIEF OF THYROTOXICOSIS 

In the previous section it was stated that it 
seemed desirable to depress the basal metabohsm 
to as low a figure as possible with iodine before 
operatmg on the thyroid In the descnpuon of the 
cases that foUow an attempt is made to prove that 
this procedure is justified The proof is based on 
measurements of the basal metabohsm immediately 
after subtotal thyroidectomy on cases where iodine 
brought about a varied response pre-operatively 
In some cases lodme succeeded in causing the basal 
metabohsm to fall to wthin normal hmits, but m 


others iodine only brought about a shght fall and 
operation was carried out when the basal meta- 
bolism was at a high level 

Observations on the basal metabohsm in cases 
of thyrotoxicosis immediately after operation have 
been reported by Sturgis (1923), Boothby (1921), 
Eberts (1921), and Segall and Means (1924) In 
this paper the findings of the above authors have 
been extended to include not only thyrotoxicosis, 
but also non-toxic goitre, simple glands of neck, 
and abdonunal operations in an attempt to determine 
whether the post-operative rise in the basal meta- 
bolism is specific for a thyroid that is producing a 
toxic secretion 

METHODS 

All metabolism determinations were carried out 
imder strictly basal conditions The pre-operauve 
determinations were measured m a room in the 
Courtauld Institute where the patients were brought 
from the wards in chairs In cases of thyrotoxicosis 
the first basal metabohsm plotted on the chart was 
the reading taken after rest and sedatives had taken 
effect and was 15 to 40 per cent lower than the imtial 
observation After a constant reading was obtained 
180 to 200 mg of iodine were given daily in the form 
of potassium or sodium iodide or Lugol’s solution 
The second basal metabohsm determination charted 
was the lowest constant reading reached after iodine, 
and this occurred, as stated in the previous paper, 
in from six to twenty-five days The post-operative 
readings were taken in the wards at the bedside 
behind screens For the first nvo mormngs after 
operation the patients complained of difficulty in 
swallowing and painful necks, but the discomfort 
was not such as to prevent them having their basal 
metabohsm measured When fever was present, 
and this commonly occurred after operation, the 
necessary correction in the basal metabolism by 
subtracting 7 2 per cent for each degree F was made 
as suggested by Dubois (1936) 

In taking the temperature the thermometer was 
left in the mouth for six minutes and the readings 
were taken before those of the basal metabohsm 

Pulse-rate readmgs of a minute’s duration were 
taken at intervals during the metabohsm determina- 
tion, but only the lowest rate was recorded 

Blood-pressures were taken at the conclusion of 
the metabohsm determination, and while the pauent 
was still at rest 

In Chart 7 (_Fjg 268) are the pre- and post- 
operative records of the basal metabohsm in three 
selected cases of thyrotoxicosis showing different 
responses to iodine In ‘ J D ’ the basal metabohsm 
could not be depressed below J- 50, in ‘AC’ it 
fell to the lower figure of J- 24, while m ‘ M D ’ 
It fell to within normal hmits On the day after 
operation there was a rise in the basal metabohsm 
in all three cases, the rise being greatest (47 per cent) 
where the pre-operative metabolism on iodine was 
the highest (1 e , J D at -}- 50), and only 15 per cent 
where iodine had caused the metabohsm to fall to 
normal (1 e , M D at — 2) The fall in metabohsm 
from the peak on the first day after operauon was 
rapid, reaching normal hrmts in three to mne days, 
the return to normal being most rapid in the case 
where iodine had reduced the basal metabohsm to 
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normal before operation The basal pulse-rates thyroidectomy for non-toxic goitre, and after opera- 
recorded on Chart 8 (Ftg 269) followed the curves tions for secondary glands in the neck and chrome 
of the basal metabohsm closely appendicius It will be seen that all curves are 



It is commonly beheved that the post-operauve 
reacuon after subtotal thyroidectomy for the relief 
of thyrotoxicosis is mdicative of a pourmg out of a 
toxic secreuon from the thyroid gland into the general 
circulation This apparently is supported by the 
findmgs m Chart 7, which showed that the post- 
operative reaction is most marked in the case with 
the highest pre-operative basal metabohsm after 


lodme medication, 1 e , the most severe grade of 
thyrotoxicosis In Chart 9 (Ftg 270) the post- 
operative curve of the basal metabohsm m a case 
of thyrotoxicosis, reduced to normal with iodine, 
IS compared with the curves following subtotal 


Fig 270 — Chart 9 Comparison of post-operative curve 
of basal metabolism m a case of thyroto'cicosts reduced to 
normalwithiodineCM D ), with those of J S , Subtotal thyroid- 
ectomy for relief of non-toxic goitre , A P , For chronic 
appendicitis , AM, For removal of secondary glands of 
neck 

comparable both as regards the percentage rise in 
metabohsm of the peak on the day after operation, 
and the length of time the metabohsm takes to 
return to normal The pulse-rates are not 
charted, but they again followed the course 
of the metabohe rates closely The post- 
operative rise in the basal metabohsm is 
therefore not specific for thyrotoxicosis, but 
It occurs to the same degree after operations 
for the rehef of non- toxic goitre, glands in 
neck, and chrome appendicitis 

Attention has been drawn by Lerman 
(1930) and Means (1937) to a temperature 
reaction of several days’ duration which 
invariably accompanies the convalescence 
following subtotal thyroidectomy for thyro- 
toxicosis In Chart 9 the daily temperatures 
after operations for the rehef of thyrotoxi- 
cosis, non-toxic goitre, and chrome appen- 
dicitis are plotted The findmgs of Lerman 
and Means are confirmed that fever, not 
associated with any evidence of infection, 
IS present for several days after operations 
for the rehef of thyrotoxicosis This post- 
operative temperature reaction does not 
appear to be specific for operations on toxic 
goitres, as it also is present after operations 
on non-toxic goitre, for chrome appendicitis, 
and for removal of secondary glands in neck (not 
charted m Chart 10 (Ftg 271) in order to avoid 
confusmg the other three curves) 

In Chart ii (Ftg 272) vanations m the systohe 
blood-pressure after the various types of operations 
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are plotted It will be seen that the blood-pressure 
rises after operations but returns to normal in two 
to three days, and that the elevations m blood- 
pressure are of the 'same degree irrespective of the 
nature of the operation 

Days after operation 



Fig 271 — Chart lo Temperature recordings after 
operations for the relief of thyrotoxicosis (A A ), non-toxic 
goitre (A R ), and chronic appendicitis (G P ) 

In the operations described above for the rehef 
of the thyrotomcosiSj non-toxic goitre, appendicitis, 
glands of neck, and the like, various types of anses- 
thesia were employed such as the different forms of 
local, general, and local plus general 

Despite the use of diferent anassthetics, the post- 
operative metabohsms appeared to be dependent only 
on the level of the pre-operative basal metabolism 
and unaffected by the type of anEsthesia employed 
A study of the effects of a general anesthetic 
on the basal metabohsm was made, however, and 
the findings are shown in Chart 12 {Fig 273) 
The pauents were given an anesthetic to allow of a 
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Fig 272 — Chart XI Variations in sysioUc blood pressure 
after vanous typ« of operations J S , Subtotalthyroidcctomy 
for non-toxic goitre , M C , Subtotal ^>roidectomy for thyro- 
toxicosis A P , For chronic appendicius 5 A M, For removal 
of secondary glands of neck 

simple gynecological examination or an insufflation 
of the Fallopian tubes, but no surgical procedure 
mvolvmg trauma or incisions was carried out In 
no case was the basal metabohsm, in the days follow- 
mg the anesthetic, above that of the pre-operauve 
level Observations on the pulse-rate and systohe 
blood-pressure also showed no significant change 
It was, however, noted that it vras not uncommon 


to find a slight fever of 99° F on the day following 
the admimstration of the anesthetic 

DISCUSSION 

After subtotal thyroidectomy for the rehef of 
thyrotoxicosis, there is a post-operauve reaction 
which is well-known to surgeons and nursing staff 
This includes an increased pulse-rate, a raised meta- 
bohsm, and fever, with the peak on the day after 
operation falhng to a normal level m six to eight 
days No satisfactory reason has been given to 
explain the fever, which is not an mdicauon of 
infection It is temptmg to ascribe the whole post- 
operative reaction to a pourmg out of thyroid secre- 
tion from the gland into the general arculation 



There would appear to be support for this when it is 
appreciated that thyrotoxicosis is a disease associated 
with tachycardia, a raised metabohsm, and not 
uncommonly a temperature above normal Further 
proof for this concept seemed to be given in this 
paper, when it was found that the higher the meta- 
bolism on the day before operation, the more marked 
was the post-operative reacnon When the observa- 
tions were extended, however, to include non-toxic 
goitre, tuberculous and malignant glands of 
the neck, and chrome appendicitis, it was 
found that the post-operauve reacuon was 
* J s of the same degree as that obtained in 
thyrotoxicosis It would appear, therefore, 
that the syndrome of tachycardia, mcreased 
metabohsm, and fever following subtotal 
thyroidectomy for the rehef of thyrotoxicosis 
IS simply the result of a surgical operauon 
and IS not due to any specific thyroid factor 
In order to determme whether the anses- 
theuc was responsible for the post-operauve reacuon, 
a senes of cases which were ansestheuzed but not 
submitted to any surgical procedure mvolvmg trauma 
to skm vessels or organs were studied It was found 
that the ansestheuc per se did not cause an increased 
basal metabohsm or tachycardia 

SUMMARY AND CONCLUSIONS 

I After subtotal thyroidectomy for the rehef 
of thyrotoxicosis there is a post-operauve reacuon 
which includes a raised basal metabohsm, fever, 
tachycardia, and increased blood-pressure with 
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the peak on the day after the operatton, and a return 
to normal in si\ to eight days 

2 This post-operauve reaction is not specific 
for operanons on a toxic goitre, but is present to the 
same degree after operations on non-to\ic goitre, 
glands of neck, and for chronic appendicitis 

3 The syndrome is not present after the admims- 
trauon of an anaistlieDc imaccompamed by any 
surgical trauma It appears, therefore, that the 
typical reaction, which invanably follows an opera- 
uon, IS due solely to the effects of surgery and not to 
the anxsthenc 

m \THE EFFECTS OF IODINE 
MEDICATION AFTER SUBTOTAL 
THYROIDECTOMY FOR 
THYROTOXICOSIS 

Plummer (1923) was the first to suggest givmg 
lodme post-operanvely in order to combat the 
severe reacaon which mvanably followed subtotal 
thyroidectomy for the rehef of thyrotoxicosis This 
was based on the assumption that the operative 
mortahty was due to a lack of iodine, resultmg m the 
secretion from the thyroid gland of an incompletely 
iodized product with very toxic properties The 
admmistration of lodme after subtotal Ayroidectomy 
accordmg to Plummer caused a sharp faU in the post- 
operative deaths In a later pubhcauon with Boothby 
(Plummer and Boothby, 1924) a careful study was 
made of the effects of lodme m thyrotoxicosis before 
operation This paper, with others of a similar 


Thus Means (1937) gave iodine for ten days after 
operation, when the patient is discharged Joll 
(1932) increased the iodine in twenty-four hours 
following operauons, then reduced it to 10 min of 
Lugol’s soluuon daily for ten to twelve days Among 
others, Pemberton (1926), Else (1929)5 and Jackson 
(1929) conunued iodine for varying penods after 
operauon On the other hand, Davison and Anes 
(1939) beheved that iodine adnumstration after 
operation was not important They compared a 
group of cases having iodine post-operaavely with 
another group havmg no iodine, and they found no 
difference m the reactions as judged chmcally and 
by the temperature, pulse-rate, and respiration 
The mcidence of thyrotoxicosis following sub- 
total thyroidectomy for the rehef of that condition 
has been well reviewed by Thompson, Moms, and 
Thompson (1930), and it ranges in different dimes 
from o 25 to 25 per cent Controversy still exists 
whether the thyrotoxicosis which occurs after sub- 
total thyroidectomy is due to a persistence or a recur- 
rence of the disease It has been suggested that if 
the basal metabohsm remains within normal hrmts 
one to two months after lodme has been stopped, 
then any thyrotoxicosis subsequent to this is due to a 
recurrence of the disease, and any thyrotoxicosis 
previous to this is due to a persistence 

In the descripuon of the cases which follows an 
attempt is made to determine the merits of giving 
lodme as a post-operative measure, and at the 
same time to find a means of assessmg as early as 
possible a successful subtotal thyroidectomy 



Fig 


274 —Chart 13 Showing the effect of iodine 
reacnon following subtotal thyroidenomy for 


on the post-operative 
thyrotoxicosis 


EXPERIMENTAL 

In order to observe the effects of iodine 
on the post-operauve reacnon following sub- 
total thyroidectomy for thyrotoxicosis, two 
groups of cases were studied In one group 
iodine was commenced after the usual period 
of rest and it was conunued for fourteen days 
after operauon In the second group iodine 
was stopped the day before operaUon In 
Chart 13 {Fig 274) typical curves of the 
basal metabohsm m a case from each group 
are shown It will be seen that the post- 
operauve rises in metabohsm on the day 
following operauon are of the same degree, 
and m each case the basal metabohsm falls 
to normal limits withm a week It is 
apparent, then, that, if pauents are adequately 
prepared for operauon with iodine, it is not 
necessary to contmue its admmistrauon 
after the thyroid has been removed 

As iodine does not appear to play an 
essenual part in the after-treatment of 
subtotal thyroidectomy, it was decided to 
mvesugate whether its admmistrauon had any 
disadvantages It is well knovm that lodme 


nature, has been discussed m the first secuon In 
clmics where the teachmgs of Plummer and Boothby 
are observed, thyroid operauons are earned out when 
lodme has brought about the maximum improve- 
ment, and this may vary from so short a time as six 
days to as long a ume as twenty-five days It is the 
custom in most clmics to contmue the lodme after 
thyroid operauons for several weeks or months 


causes the basal metabohsm of thyrotoxicosis 
to fall, and that its acuon wears off after it has been 
stopped The durauon of the so-called lodme control 
of the basal metabohsm and of the symptoms of 
thyrotoxicosis, both durmg its actual admmistrauon 
and after it has been stopped, is not well defined An 
opportumty arose for makmg observauons on the 
latter m a surgical case and the basal metabohsm 
findings are plotted on Chart 14 (^Fig 275) 
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E J j aged iS, was a case of thyrotoxicosis with the 
right lobe of the thyroid much more enlarged than the 
left, so that clinically she was labelled an adenoma of 
the thyroid Iodine brought about a steady fall in the 
basal metabohsm to the region of 3 in seventeen days, at 
which level the surgeon decided, instead of performing 
the customary subtotal thyroidectomy, to remove the 
right lobe of the gland only Iodine was stopped on 
the day before operation, as a routme, and after an 
umnterrupted convalescence the basal metabohsm was 
measured on the twelfth day after operation before 
discharge from hospital The basal metabohsm was 
+ 20, 1 e , higher than the level to which iodine had 


was then given for several days before as well as after 
operation The beneficial effects of pre-operative 
iodine in thyrotoxicosis have been descnbed m 
detail by Plummer and his colleagues at the Mayo 
Chmc They showed that iodine brought about a 
marked chmcal improvement and a fall in the basal 
metabohsm, and that if operation was delayed until 
iodine had produced its maximum effect, the post- 
operative reaction was dimimshed accordingly 
It IS the custom in most dimes to continue lodme 
for several weeks or months after thyroid operations 
This appears to be due to two reasons First, it is 



Fig 275 — Chart 14 Basal metabohsm findings in a study of iodine control in a surgical cose of thyrotoxicosis 


reduced it before operauon, and also raised above the 
limits of the normal controls Despite the metabohsm 
findmgs, a cure was claimed to have been established 
chmcaUy In four months’ time the paUent returned 
to hospital for a routine re-exanunation By this time 
her basal metabohsm was + 65, and chmcally it was now 
obvious that thyrotoxicosis was present despite a gam of 
weight of almost ii lb She was taken into hospital 
for a further operation, and her progress is shown m 
Chart 14 

On lodme the basal metabohsm fell from -t- 40 to 
+ 12 in seven days, following which the patient became 
refractory to lodme and the basal metabohsm began to 
nse despite lodme medication lodme was therefore 
stopped, but recommenced in six weeks’ tune On this 
occasion a steady fall m the basal metabohsm took place 
to the region of —3, at which level about seven-eighths 
of the gland remnant was removed A satisfactory 
post-operative basal metabohsm of — 5 resulted 

DISCUSSION 

Iodine was first given for several days after sub- 
total thyroidectomy for thyrotoxicosis in order to 
control the severe, often fatal, post-operative reac- 
tion This procedure was later altered, and lodme 


beheved that when the thyroid gland of a case of 
thyrotoxicosis is cut, and absorption of the gland 
toxm takes place into the general circulation, 
iodine IS supposed to neutrahze this toxin and 
control the resultant post-operative reaction 
Secondly, it has been claimed that the post-operative 
admimstration of iodine prevents regrowth of thyroid 
tissue and a recurrence or a persistence of the thyro- 
toxicosis With regard to the theory of a toxic 
absorption from the cut surfaces of the gland, evi- 
dence has been brought forward in a previous paper 
which suggests that this hypothesis is unhkely 
Further, the admimstration of iodine after subtotal 
thyroidectomy did not control the increased basal 
metabohsm in the days following the operation 
The post-operative rise and dechne in the basal 
metabohsm was the same whether iodine was 
admimstered or not Observations on the pulse- 
rate and body temperature agreed with the basal 
metabohsm findmgs It would appear, therefore, 
that lodme has no therapeutic value when given after 
subtotal thyroidectomy provided it has been given 
in adequate amounts before operation The claim 
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that post-operative iodine can prevent regeneration 
of thyroid tissue and recurrence of tlie thyrotovi- 
cosis IS based on the observations of Marine and 
Lenhart (1909), who demonstrated that iodine 
inhibited compensatory' hypertrophy of a normal 
thyroid remnant following removal of part of the 
gland This new is not shared by the majority 
of worfscrs, and it seemS probable that iodine plays 
no part in the prevention of a persistence or a recur- 
rence of the thyrototicosis after subtotal thyroid- 
ectomy It IS interesting to note that Thompson, 
Thompson, and Morns (1930) found httle difference 
m the rate of recurrent thyrotOMCOsis in the days 
before iodine was used (17 i per cent) compared 
with the rate since the introduction of iodine 
(19 5 per cent) It appears, then, that recurrent or 
persistent thyrotoxicosis is independent of iodine 
admmistration, but rather it is related to some other 
cause such as the nature of the operation, the cause 
of the disease, or the hke As a corollary to the 
above, evidence has been brought forward m this 
paper to show that if iodine admmistration after 
subtotal thyroidectomy cannot do any good, then 
It probably may do harm The admmistration 
of lodme after operaoon has the disadvantage of 
temporarily masking an active thyrotoxicosis, which 
will only become apparent after the iodine is stopped 
or until the patient becomes refractory to it It is 
beheved that if lodme is stopped on the day before 
subtotal thyroidectomy, then it will be possible to 
state by the twelfth day after operation (1 e , before 
the patient leaves hospital) whether a successful 
operation for thyrotoxicosis has been earned out or 
not If the basal metabohsm on the twelfth day 
after operation is sigmficantly higher than the lowest 
pre-operative reading after lodme or above the 
limits of the normal controls, then the thyrotoxicosis 
IS persistmg and an inadequate amount of gland has 
been removed, and this despite absence of tachy- 
cardia, gam m weight, and other evidences of climcal 
improvement In other words, the basal metabolism 
IS a most sensitive index of the presence or absence 
of thyrotoxicosis 

SUMMARY AND CONCLUSIONS 

1 If a case of thyrotoxicosis is given lodme m 
adequate amounts and subtotal thyroidectomy is 
earned out when the maximum climcal improvement 
with lodme has taken place, there is no need from a 
therapeutic pomt of view to continue iodine after 
the operation lodme given after subtotal thyroid- 
ectomy does not exert any control on the post-opera- 
ave reaction The post-operative rise and dechne 
m basal metabohsm, the pulse-rate, and body 
temperature m cases treated with iodine post- 
operatively were similar m those cases treated without 
iodine post-operatively 

2 If lodme IS not contmued after subtotal 
thyroidectomy it is possible to state by the tivelfth 
day after operation whether the thyrotoxicosis has 
been reheved If the basal metabohsm on the 
twelfth day after operaoon is higher than the lowest 
pre-operaove level or above normal limits, then the 
thyrotoxicosis has not been reheved The basal 
metabohsm is a more sensiOve index of an unsuccess- 
ful operaoon for the relief of thyrotoxicosis than the 
pulse-rate, the weight, or the chmcal symptoms 


The author has much pleasure in thanking the 
honorary staff of the Middlesex Hospital for per- 
mission to invesogate their cases He also has 
pleasure in acknowledging the gift of a metabolism 
machine from the Government Grants for Scienofic 
Invesogaoons, through the Royal Society 
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in jHemoriam 

ARTHUR TUDOR EDWARDS 

(1890 — 1946) 


The death of Tudor Edwards has robbed the world 
of a master-surgeon and Britain of the most brilhant 
operator in the domain of thoracic surgery Though 
only 56 years of age, he had long acquired a veritably 
international reputation, and his pupils, assistants. 



TUDOR EDWARDS 
( I 890— 1946) 


and those who had come under his influence and 
spell are to be numbered in every Dominion and in 
many countries outside the British Empire 

The years of early traimng were spent in 
Middlesex Hospital, a fruitful nursery of surgical 
operators Tudor Edwards served in two wars , 
doubtless his experience of forward surgery m the 
1914-18 armageddon first directed his thoughts 
towards the thorax as his own future surgical pro- 
vmce 3 the recent world war found him giving of 
his knowledge and experience in the role of consultant 
for injuries and diseases of the chest to the Mmistry 
of Health, to the War Office, and to the Royal Air 
Force Tudor had rightly approached the specialty 
which was to make hun world-famous along the 
avenue of general surgery, and his contacts with 
such men as Bland-Sutton, Mo3mihan, and Cuthbert 
Wallace cannot have failed to exert some influence 
on his surgical outlook 


His chest surgery was learned from no other 
pioneer, but carved out of the hard rock of personal 
experience He was perhaps fortunate in the exact 
moment of his surgical activity, for the great 
advances m anassthesia facihtated his work, and 
Tudor Edwards was also blessed in the co-operation 
of wise physician-colleagues, particularly at Brompton 
Hospital, who were possessed of vision and who 
reposed their complete confidence in him To-day 
outstanding surgical achievements are not con- 
summated by the lone worker, but by the man who 
can orgamze and inspire colleagues, assistants, and 
nursing staff to form one harmomous loyal umt 
The leadership of Tudor Edwards attracted around 
him such a coterie of acolytes The number of 
hospitals he served was legion Westmmster, the 
London, Queen Mary’s, Roehampton, Midhurst, 
Millbank, and many others , doubtless his heart 
lay in Brompton, but he served each institution with 
fidelity and brought lustre and distinction wherever 
he was attached 

Surgical honours came to him in abundance from 
colleagues at home and from universities and learned 
associations abroad , he was an Honorary M D of 
Grenoble and of Oslo Umversities , an Honorary 
Fellow of the American Society of Thoracic Sur- 
geons , he had occupied the presidential chair of 
various British associations concerned with the 
chest , he was a valued member of the Council of 
the Royal College of Surgeons of England The 
written word is often a meretricious avenue to 
international reputauon , Tudor Edwards’s fame 
has rested and will rest on his deeds rather than 
words, although 33 papers under his name are 
chromcled in the Cumulative Index and there was 
also that last notable paper m the first number of 
the new journal Thorax, m which he summanzed his 
experiences in over 1000 cases of bronchial carcinoma, 
including 70 cases in which he had performed 
pneumonectomy or lobectomy for this disease 

Despite the menace of a malady which finally 
carried him off, he continued to soar aloft to the 
surgical empyrean, disdaimng the black cloud of 
death which threatened his hfe so long The 
amount of work which he accomphshed was pro- 
digious and more and more exacting in its character 
Like the Emperors Vespasian and Hadrian, who 
when reproved for activities prejudicial to faihng 
health rephed, “ An Emperor must die standmg ”, 
Tudor obstmately refused to spare himself Perhaps 
no man has borne so heavy a medical burden, for 
there were few physicians or surgeons who did not 
turn to him for help for themselves or their kith and 
km when stncken with thoracic maladies 

The man who achieved all this was no leaden 
superman, but a vital figure with all the charms and 
graces The pioneer is seldom the exploiter, but 
Tudor Edwards was happily spared to see the 
water of early conviction become the red wine of 
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established faith He lived to enjoy the satisfaction, 
not only of gazing retrospects ely on his owti brilhant 
pioneer achievements, but of looking forwards into 
the promising vista which his work had opened up 
Well might he have exclaimed m the words of 
Vahant-for-Truthj “ Yet now I do not repent me 
of all the trouble I have been at to arrive where 
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I am My sword I give to him that shall succeed 
me in my Pilgrimage, and my Courage and Skill 
to him that can get it ” 

Pidchrumqiie mori succumt m anms * 


* Aetieid, u, 317 


SHORT NOTES OF RARE OR OBSCURE CASES 


A CASE OF ACUTE PANCREATITIS WITH SUBCUTANEOUS 

FAT NECROSIS 

By HUGH BLAUVELT 

SURGEON, NORTH MIDDLESEX COUNT‘\ HOSPITAL, LONDON 


Fat necrosis due to acute pancreatitis is commonly 
seen wathm the abdomen where it affects the mesen- 
ttry, the omentum, the pancreas, and the peritoneum 
Outside the abdommal cavity fat necrosis is rare 
except in the extraperitoneal fat The occurrence 
or necrosis in more distant regions and structures 


Nausea and vomiting occurred the day before she entered 
hospital The bowels were constipated and micturition 
was difficult The previous history revealed no detail 
of importance 

On Admission — The patient looked seriously ill 
T 99 6°, P 120, R 24 The abdomen was not distended, 
but there was generahzed tenderness and rigidity and 



m^P o'^ffingTonts! Sd ffie^m^rmeSaTfeE!^ 

the expermeSy' picTd^acme “SantirS 
animals no record can be discovered of n^Sos^ 
developing m the subcutaneous fat necrosis 

„ acute pancreautis herem described 

^Ms of fat necrosis were present in the subcutaneous 
fat covering most of the body ucuraneous 

CASE REPORT 

tn 41 years old, was admitted 

Tn Middlesex County Hospital on Oct 27 

1939. complaimng of epigastric pam of two days’ durauon’ 


Fig 276 —Showing the pigmented areas in the right thigh 


J 


these were more marked over the gall-bladder The 

diagnosis lay between acute cholecystitis and acute 
pancreatitis "i-ulc 

The following day many red areas resemblmg the 

“’5 

of fat nectoas were SJS M d,7Si, Jea .“S 
buttocks, with the exception of two lesions which were 
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situated on the back immediately to the tight of the 
I ith dorsal spine All the lesions appeared durmg the first 
week of the illness, but two were discovered for the 
first ume five weeks after her admission to hospital Of 
these TWO nodules, one was about 2 in below and to the 
left of the umbihcus, and the other was situated in the 
subcutaneous tissue of the right flank 

The distribution of the lesions in the affected parts 
was not uniform, the most extensively involved areas 
being the upper and outer aspects of the thigh and the 
tissues close to and below the knee The lesions on the 
right leg were more numerous than those on the left 
In size the lesions varied from a mark no larger than 
a pin-prick to a round or oval patch 2 in or more in 
diameter , the majority measured about i in across 
All the lesions exhibited the same round or oval shape 
and in no case was any marked irregularity in the outline 
observed {Fig 276 ) 

The surface of several of the spots was slightly raised 
above the level of the surrounding skm Unlike the 
remaimng and more numerous ones, these plaques were 
softer in the centre than towards the periphery and they 
thus resembled small abscesses , suppuration, however, 
did not occur in any one of ftiem 

Microscopical exarmnation of the portion of tissue 
removed at operation displayed the characteristic features 
of fat necrosis and showed no evidence of cellular activity 
or of vascular reaction 

Tests and Investigations — 

Unnalysn (Dec 21) Catheter specimen of urme — 
red blood cells, pus, and B call These abnormahties no 
doubt were due to infecuon from previous catheterization 
Urinary Diastase Oct 30, 2400 uiuts for 24 hours, 
representing an index of to , Dec 21, 8700, or an index 
of 6 

Blood-sugar (Nov 3) 90 mg per 100 c c 

IT B C Oct 30, 12,500 , Dec 21, 7200 
Loean’s mydriatic reaction, positive 
Radiographs of the abdomen showed signs of gall- 
stones Radiographs of the limbs on several occasions 
showed nothing abnormal until July, 1940, when vague 
shadows were present suggestive of calcification in the 
necrotic lesions 

Clinical Progress — ^Retention of urine occurred 
durmg the first six days following operation and was 
treated by repeated catheteriHation Eight days after 
operation to oz of fluid contaimng yellow flakes was 
vonuted Unfortunately this was thrown away, but the 
yellow substance was described by a nurse as being 
“ like soft butter ” Up to this date in hospital the patient 
had received no fat in her diet 

Recovery proceeded slowly she left hospital on 
Dec 2t, about eight weeks after adnussion 

When examined as an out-patient seven months after 
the beginmng of the illness all external signs of fat 
necrosis had disappeared with the exception of a few 
rose-coloured areas on the thighs No abnormal thicken- 
ing was detected m any of these patches 

Second Operation — On Aug 7, 1940, she was 
re-admitted to hospital and cholecystectomy was per- 
formed on the foUowmg day The operation presented 
no difficulty and two small stones and a chromcally 
inflamed gall-bladder were removed On Aug to she 
became comatose and death followed 24 hours later 
The blood-urea before death was 200 mg per too cc 
Post-mortem Examination — The abdomen showed 
no Sign of infection, hsemorrhage, or bile leakage The 


liver, bile-ducts, and pancreas were normal and no 
evidence was found of recent or of old fat necrosis The 
kidneys were small, contracted, and granular, and no 
doubt death was due to chronic nephritis In the limbs 
no calcified areas were found 

COMMENT 

Fat necrosis in acute pancreatitis is due to the 
action of lipase upon the neutral fat of the tissues 
The immediate result of this reaction is the produc- 
tion of glycerin and fatty acid Following this the 
fatty acid unites with calcium to form an insoluble 
soap This soap is the essential constituent of the 
opaque plaques which characterize fat necrosis 

The Transportation of Lipase to the Site 
of the Lesion — ^Lipase may be earned from the 
diseased pancreas to the various regions where fat 
necrosis has been observed in a number of ways 
The lesions so frequently found m the peritoneum 
and mesentery and m the pancreas itself are usually 
regarded as the result of the direct spread of the 
"liberated ferment "When the extraperitoneal iat, 
the pleura, the pericardium, and the mediastinum 
are affected the hpase is said to travel by way of the 
lymphatics Necrotic lesions in the bone-marrow 
and pen-arucular tissues have been attributed to 
pancreatic emboli travelling through the blood- 
stream In the case of subcutaneous fat necrosis 
described m this paper such a method of disseimna- 
tion would best account for the occurrence of the 
lesions 

A study of the blood-vessels draimng the pancreas 
suggests that when the gland is acutely inflamed 
favourable conditions exist for the transference of 
minute particles of pancreatic tissue to the portal 
blood-stream The portal vein is formed near the 
head of the pancreas by the union of the splenic 
and superior mesenteric veins The pancreas itself 
IS drained by many small vessels which open directly 
into the splemc, the superior and inferior mesenteric, 
and the veins along the greater curvature of the 
stomach When the head of the pancreas is in- 
flamed and swollen the portal vein is hkely to be 
pressed upon close to its ongm As a result of this 
venous obstruction the pancreas becomes congested 
and microscopical portions of tissue may be absorbed 
and eventually reach the systemic circulation 

Involvement of Stomach and Bladder — In 
the author’s case the possibiUty of submucous lesions 
in the stomach and their separation and appearance 
in the vomited material cannot be overlooked The 
fact that no blood was observed in the stomach 
contents is evidence, but not proof, against such an 
occurrence 

Dysuna is not a rare symptom in acute pan- 
creatitis and It may be explained by the presence 
of areas of fat necrosis underneath the peritoneum 
of the bladder A deposit of this nature in contact 
with the muscle tissue of the bladder might interfere 
with the neuromuscular mechanism of micturition 
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A CASE OF CONGENITAL MULTIPLE ARTERIOVENOUS FISTULiE 

OF THE HAND 

J A WHITE 

SURGCOS, PARK PBEWErr HOSPITAL, BASINGSTOKE 


Congenital artcno\enous fistula of the extremities 
would appear from the literature to be a rare condi- 
tion Pemberton and Saint (1928) reported 9 cases 
at the Mavo Chmc between 1916 and 1928 Lewis 
(1930) collected 24 eases from the literature and 
desenbed 6 of his own Other writers have reported 
one or two cases Horton (1932), however, produced 
a senes of 23 from the Mayo Chmc beuveen 1929 


surface The hand was used by the patient for all 
ordinary purposes, and its function was fair Elevating 
the arm caused the dilated veins to disappear With 
the stethoscope a continuous-cycle bruit with systohe 
accentuation could be heard over most of the hand, but 
was maximum on the palmar surface at the base of the 
first finger The bruit was high-pitched and musical, 
and could be heard conducted as high as the right supra- 
clavicular fossa No murmur could be detected above 




FlO 277 Photographs of affected right hand, showing deformities, dilated veins, and normal thumb 


and 1931 Some of these were only diagnosed 1 
content, and had no murm- 
or thnll, so it is possible that the condiuon is not 

rtfoniTA sometimes escapes recogmnon Boi 
changes and local gipnusm are reported in mai 
of the cases, but malacia of the semilunar has n 
been menuoned 


CASE REPORT 

in the deformed fingers and in the wrist ^ 

On Ex^i^tion^ — ^The patient was an mtelheen 
healthy girl The right hand showed a large irrSa 

The whole hand, with the exception of the thumb, whic] 
was quite normal, was swollen and covered with dilatei 

fmSrm also present in th 

forearm The four fingers showed giganusm am 

in^thP^Jfl palpable, maximuti 

m the palm In adfotion to the radial and ulna 
arteries, four deep puisanng vessels could be palpated 
one on the palmar surface and three on the dorsa 


the wrist when a tourniquet had first been applied at this 
level, thus proving the arteriovenous commumcations 
responsible for murmurs to be at or below the wrist 
This was not absolute proof, however, that other com- 
mumcations did not exist higher up, as cases have been 
desenbed without murmurs (Horton, 1932) 

The right hand was defimtely warmer, and usually 
moister, than the left The heart showed no chmeal 
signs of enlargement or abnormality The right humerus, 
radius, and ulna were approximately half an inch longer 
than the left 

The blood-pressure findings were interesting and 
were taken with the experimental model of the M E M 
sphygmoscope (Mendelssohn et al , 1945) as it was found 
to be very difficult to deterrmne the pressure in the 


Site 

Systolic 1 Diastolic 

Pressure ! Pressure 

j 

Affected upper arm (R) | 

I (mm Hg) 

125 

(mm Hg) 

40 

Normal upper arm (L ) j 

60 

Normal upper arm (L ) (ivith 1 05 

compression of R brachial 
artery) 

50 

Right thigh ^ ,20 

so 
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affected arm with the ordinary blood-pressure machine 
This instrument has since been found very helpful in 
taking distal hmb pressures in traumauc aneurysms 
At rest the pulse-rate was 90, and it dropped to 83 
with compression of the right brachial artery (Branham’s 
or Nicoladoni’s sign) 

X-ray Findings {Figs 278, 279) — ^Report by Dr 
Feucntwanger — 



A B 

Fig 278 — A, Radiograph of affected hand , B, Radiograph 
of normal hand for comparison 


“ Both Hands Hyperostosis, 1 e , excessive size and 
development, of right 2nd, 3rd, 4th, and 5th metacarpals 
Thumb of normal size and length Deformity of right 
radial and ulnar epiphysial regions, with slight lateral 
displacement of radial epiphysis The right semilunar 
IS smaller than the left and shows irregularity of bone 
structure, 1 e , localized bone atrophy combined with 
beginmng sclerosis, appearances of Kienbock’s disease 
Extensive destruction of proximal interphalangeal joint 
of index finger and distal interphalangeal joint of middle 
finger Shafts of 2nd, 3rd, and 4th right proximal 
phalanges show irregular trabeculation and increased 
bone striation as seen usually in hemangioma The 
left hand shows no radiological abnormahty Arterio- 
gram Injection into right radial artery about i J in above 
wrist-jomt Right radial artery filled No filling of 
thumb area Extensive arterial filling of palmar arch 
with marked accumulation of opaque medium between 
heads of 2nd and 3rd metacarpals Soft tissues of index 
finger show vascular filling of moderate density Venous 
dilatation in lateral carpometacarpal region ” 

The arteriogram suggests multiple fistulx but gives no 
defimte information as to number or site It also suggests 
small aneurysmal sacs in the region of the 2nd and 3rd 
metacarpophalangeal joints, and this was the region which 
was first attacked surgically Another arteriogram into 
the mid-brachial artery, but not giving such a good picture, 
IS not included It gives no farther information, but it 
also fads to show filling of arteries to the thumb 

Treatment and Progress — Injections of sclerosing 
fluid (s per cent sodium morrhuate) into regional veins 
and subcutaneous injections over the site of maximum 
murmur had no effect Incidentally, the maximum 
murmur has recently, m some traumatic arteriovenous 
fistulx, been found at some distance from the actual 
lesion This has been on the proximal side of the fistula, 
w here a deep vein, in its course back to the heart, has been 
approaching the surface 

Four attempts at surgical extirpation over a period of 
eight months produced no clmical improvement, and the 
patient was discharged 

Follow -up discovered that a severe hxmorrhage had 
later necessitated amputation through the forearm at 
another hospital 


DISCUSSION 

Treatment — Surgery and sclerosing injections 
failed to produce any improvement The condition 
can only be cured by closing all the fistula:, and in 
most cases they are multiple and minute Surgery 
IS also made very difficult by the angiomatous 
tissue Horton (1932) states that “apparently” only 
three cases have been cured by surgical measures 
He advocates injection of the regional veins with a 
sclerosing fluid in an attempt to obliterate the 
abnormal communications, and reports that in one 
case there was an “ apparent ” cure In most cases 
It IS probably best to do nothing until the hean is 
affected, and then amputation will be necessary 
It IS possible that the unsuccessful surgery m this 
reported case precipitated the necessity for amputa- 
tion before the heart was showing any signs of 
being affected 



Fig 279 — Arteriogram of vessels of right hand Injection 
was into radial artery )ust aliove wrist 


Bone Changes — ^This case shows hypertrophy, 
rarefaction, epiphysial changes, joint destruction, 
and a patchy sclerosis of the semilunar All the 
changes must be attributed to the vascular disorder, 
but It is interesting to speculate on the mechanism 
The hypertrophy and epiphysial changes must 
surely be due to the increased blood-supply to the 
hmb, and occurred in the radius, ulna, and humerus, 
which were probably above the fistulse, as well as 
m the hand The rarefaction and joint destruction 
are certainly due to invasion by the angiomatous 



A CASE OF MELORHEOSTOSIS 


2 II 


assuc It IS difficult to explain tlie complete 
normality of the thumb, except by postulaung a 
separate blood-supplv from high in the upper arm, 
which seems improbable, although arteriograms 
with injection into the brachial artery' in tlie middle 
of the upper arm and the radial just above tlie wrist 
failed to show any of the arteries to the tliumb 

The generally accepted view of Kicnbock’s 
disease is that it is fundamentally due to a disturbance 
of blood-supply Many autliors have suggested 
injury as the cause of tins dismrbance, but it is 
interesting to note tliat Cave (1939) could only find 
one case in the literature follomng palmar disloca- 
tion, where the main posterior blood-supply must be 
damaged Sclerosis often occurs, but revasculariza- 
tion and not collapse follows Jackson Burrows 
(1941) stresses tlie differences between aseptic 
necrosis and osteochondritis, and produces some 
experimental evidence that cutting off the arterial 
blood-supplv produces ascpoc necrosis and not 
osteochondritis He suggests that either venous 
obstruction or haimatoma formation W'lthin the 
nucleus may be the causal factor of osteochondrios 
In this case one can imagine an arteriovenous com- 
municaoon between the main nutnent artery and 
vein just proximal to the semilunar This would 
cut down the artenal supply to the bone, but would 
also increase the pressure in the v'cin witli consequent 
venous obstruction Other suggestions have been 
reflex vasomotor constnction (Lenchc), embolic 
occlusion (Axhausen), endarterms obliterans and 
thrombosis (Witts), and Mouatt et al hav'c described 
the conditions following phlegmon of the hand and 
scarlet fever The above authors were quoted 
by Roth (1943) 

Blood-pressure Findings — ^The interesting 
file great increase in systohe pressure in 
me affected arm The possibihty that this might 
oe due to a temporary nse of general pressure 


following occlusion of the arteriovenous commumca- 
tions while taking the reading, was ruled out by 
taking tlie pressure in the normal arm while occlud- 
ing the blood-supply to the affected side 

The systohe pressure was unaltered and the 
diastolic slightly lowered, as shown in the table of 
blood-pressures Holman (1937)3 m his experi- 
mental fistula:, reports considerable rise m general 
blood-pressure, both systolic and diastohc, when 
the fistula is occluded That this did not happen 
m this case can be explained partly by the minute- 
ness of the commumcauons (the small drop in pulse- 
rate IS addiuonal evidence of this), and partly by the 
adaptabihty of a youthful circulanon 

Holman also describes the enlargement of proxi- 
mal vessels which we know occurs above a fistula 
The blood-pressure in a normal leg is higher than 
that in a normal arm, and larger vessels are mainly 
the cause of this The increased systolic pressure 
in the affected arm in this case may likewise be 
attributed to the larger vessels 

The lower diastohc pressure in the affected arm 
can be explained by the dimimshed peripheral 
resistance due to leakage through the fistulte 

Horton (1932) records the pressures of both 
limbs in four of his cases In three the pressure was 
much higher on the affected side, and in one a httle 
lower 
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A CASE OF MELORHEOSTOSIS 

Bv A DAVID LE VAY, London 


of this paper is not to supply an exhaust- 
case tn tK ™^lorheostosis, but to add a fourth 

Ssh iSraSrT 

m a case in a man of 30, 

SiJfibula «ght tiffia 

Seated m foot were 

Fairba^ wiffi gummatous ulceration 

Q r o ^’■939) regarded a case of Wakelev’s 
a boy of 8 m whom both legs were aketS I a 
true instance of melorheostosis and a Ck with ?he 
generali^d form of osteosclerosis (Albers-Schon- 
incidentally the only cLe evk 
desenbed with well-marked bilateral features 


as true instances of the disease, for the X-ray appear- 
ances are qiute atypical 

The present findings were an accidental radio- 
graphic discovery in a boy of 9 with mild knock-knee 
There is involvement of the left ischium, the outer 
half of the lower femoral epiphysis, both fibular 
epiphyses, the talus, cuneiforms, and third and 
fourth metatarsals and phalanges, all on the left side 
(Figs 280-283) There were no symptoms, and no 
signs apart from a palpable thickening on the dorsum 
of the foot Serum-calcium, plasma-phosphorus, 
and phosphatase were normal 

The purely epiphysial location in the fibula and 
femur is interesting and somewhat unusual It 
will be noted that the shaft of the fibula, though 
not sclerosed, is almost twice the thickness of the 
right, with considerable blurring, and is pre- 
sumably exhibmng presclerotic changes There are 
feinm upper half of the left 
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Fig 280 — Sclerosis m the left ischium, thickening 
of the shaft of the left femur 


Fig 281 — Sclerosis m the outer half of the left lower femoral 
ep!ph>si 5 and in the upper cpiph>'sis of the fibula 


t' 


w 



Fig 282 — Deposits in both left fibular epiphyses, with 
blumng and thickening of the fibular shaft 


Fig 283 — Splashes of sclerosis in the cuneiforms, metatarsals, 
and phalanges of the left foot 
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CONSTRICTION OF THE EXTENSOR POLLICIS BREVIS TENDON 

AN UNUSUAL LESION SIMULATING DE QUERVAIN’S DISEASE 

B\ JOHN A SHEPHERD 

SDRGtON LirUTLNANT COMMANDER, R N \ R 


Stekosing tcnoN agimtis (dc Qucrvam’s disease) is 
a w ell-rccogtijzcd and fully documented conditiorij 
first described in 1895 (Schcidner, 1928) In 
adults It usually affects the extensor pollicis brevis 
or the abductor pollicis longus, and in children has 
been desenbed (Zadek, 1942) involving the flexor 
polhas longus In tlie common extensor ti^pe the 
pauent complains of pain in the region of the radial 



Fig 284 — Diagram of appearance on opening tendon- 
sheath The long limb of the occludmg structure detached 
from the roof of the sheath the two short limbs attached to 
floor of sheath and the whole embracing the tendon tightly 
but unattached to tendon Note the groove in the tendon from 
which the structure slipped off with a jerk 

Styloid and of difficulty m straightemng the thumb, 
such that mampulation may be reqmred Passive 
movements meet with resistance and the thumb 
may extend with a defimte ‘ snap ’ Classically, 
adducuon at the wrist is free if the thumb be free, 
but IS limited and pamful if the thumb is included 
with the fingers in tesung this wrist movement 
There may be shght swelhng over the affected 
tendon The pathology tends to occur where the 
abductor polhas longus and the extensor polhcis 
brevis pass beyond the osteofibrous canal overlying 
the lower end of the radius, and on exposure there is 
seen a fibrous thickeiung of the tendon sheath 
This tissue IS hard and cuts hke gristle, and it 
restnets the free play of an otherwise normal tendon 
The histology suggests the reaction of trauma rather 
than infection, and certainly many cases occur in 
women using their hands with, for example, the 
monotonous regularity of housework Treatment 
VOL xxxiv — ^NO 134 


may be conservative or surgical Immobihzation 
may reduce the swelhng of Ae sheath in an early 
stage of the condition More satisfactory to surgeon 
and patient alike is the operauve exposure of the 
tendon under local anaesthesia , the sheath is laid 
open and the free action of the thumb can at once 
be demonstrated 

Such was the condiDon in mind in examimng 
and submitting to operation the patient described 
below but an unusual and unexpected lesion was 
disclosed 

CASE REPORT 

A naval officer aged 42 was admitted to hospital on 
July 18, 1945, complaining of pam in the right thumb 
He recorded seven months’ disabihty due to pain at the 



I 1 ^ ' I ^ 

» I 

Fig 285 — Photograph of suucture as it appeared after 
excision View of under-surface ( x ’ ) 

base of the thumb There was no history of trauma, 
but he ascribed the condition to excessive writing during 
the previous year Full abduenon was difficult because 
he “felt somethmg catching” and at times he noticed 
a “ click ” as he extended the thumb 

On Examination — He was in perfect health He 
pointed to the hne of the tendon of extensor pollicis 
longus as the site of a radiating pam from wrist-joint level 
to the interphalangeal )Oint of the thumb On palpation 
there was tenderness )ust distal to the radial styloid in the 
hne of the extensor polhcis brevis All movements were 
quite free, but there was shght pain on full extension of 
the thumb referred to the tender area He considered 
that the symptoms were variable and that at the time of 
exammation the condition was somewhat less trouble- 
some No defimte click was heard on movement When 
exammed on a previous occasion symptoms had been 
more marked and the adduction test noted above was 
positive Although there was no palpable swelling, a 
pre-operative diagnosis of de Quervam’s disease was 
made At his own request a general anfesthetic was 
arranged 

Operation (July 19) — ^With a pneumanc tourniquet 
on the upper arm an mcision was made along the Ime 
of the extensor polhcis brevis from the radial styloid 
I m distally A tendon-sheath of normal tluckness and 
consistency was exposed and sht open m the length of the 
mcision, to reveal the tendon tethered by a peciSiar band 
of tissue (Ftg 284) The paired limbs of this struemre 
arose from the floor of the sheath on each side of the 
tendon and embraced the latter tightly over the volar 

15 
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aspect — tightly enough to cause a local constriction of 
the tendon The single limb merged with the roof of 
the sheath and reference to Fig 285 indicates the size 
of the structure On extension of the thumb the band 
jumped out of the groove it had printed on the tendon — 
the internuttent symptoms were thus readily explained 
The obstruction was excised by dividing it at the three 
attachments to the sheath A probe was passed distally 
for an inch and no further obstruction was encountered 
Extensor pollicis brevis may share a common canal with 
abductor polhcis longus at this point, but in this case the 
tendons had separate compartments It was considered 
wise to inspect the adjacent sheath, but on shtting it open 
no abnormahty was found The abductor sheath was 
approximated with two fine catgut sutures the abnormal 
sheath was left open The skin was closed with silk 
sutures 

Post-operative Course — Full movements were 
allowed two days after operation and were painless and 
free The stitches were removed on the tenth day with 
primary healing On Aug 18 the doctor who had 
originally submitted the patient wrote to say that the 
latter was completely satisfied with the result of opera- 
tion and free from all symptoms 

MicuoscopiGAu Findings — Microscopical examina- 
tion of a cross-section of a Y-shaped fibrocartilaginous 
structure showed a reticulum of collagen fibres with cells 
interspersed and resembling normal tendon cells The 
outer cells were somewhat flattened, but there was no 
true capsule or sheath There was no evidence of 
inflammation and the appearance was of normal tendon 


DISCUSSION 

The interest in this case hes in the differential 
diagnosis Not surprisingly, it was mistaken for 
stenosing tenovaginitis The aetiology is uncertain, 
but the symmetrical appearance and the absence 
of thickening or adhesions in the adjacent sheath 
are against an inflammatory origin The histology 
suggests a normal connective-tissue structure The 
arrangement was not akin to that of the vincula: of 
tendons which carry vascular bundles and which 
occur more distally in the fingers and toes A 
congenital origin is more likely and no reference 
to such has been traced in the literature available 
for study The delayed onset of symptoms may 
have been due to a reactionary thickcmng of the 
structure induced by the unusual amount of writing 
done by the patient in recent months 

Treatment is surgical, with identification and 
removal of the constriction Forcible manipulaaon 
might have snapped this structure and one might 
surmise that a few cases wrongly diagnosed as 
de Quervain’s disease have been cured by such 
forcible methods 
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AN UNUSUAL CASE OF SUPPURATIVE HEPATITIS DUE 
TO STREPTOCOCCUS VIRIDANS 
RECOVERY WITH PENICILLIN AND SULPHATHIAZOLE 

By R A JAMIESON 

DEPARTMENT OF SURGERY, UNIVERSITY OF GLASGOW 


The following case is thought worthy of record 
because it presents many points of interest to the 
chmcian, the pathologist, and the bacteriologist 

CASE REPORT 

History — The patient, a tram conductress aged 26 
at the time of the present admission, had already had a 
chequered career m hospital Dyspepsia began at the 
age of 16, and a year later in 1936 she was treated for a 
gastric ulcer in a medical ward Laparotomy was carried 
out m 1938, but the projected gastrectomy was abandoned 
because of the techmcal d-fficulty of dealing with a very 
high gastric ulcer which was penetrating the pancreas 
She was re-admitted in 1939 with a severe hsmatemesis 
A free perforauon into the general peritoneal cavity was 
closed m January, 1945 She was re-admitted two 
months later because of severe and continuous pam A 
high subtotal gastrectomy was performed on March 21, 
1945 An operauve detail, which appears important in 
retrospect, is that the ulcer crater (after cauterization with 
pure carbohc) was perforce left embedded in the pancreas 
Convalescence was uneventful, and the pauent returned 
to full work as a tram conductress after six weeks She 
remamed at full work for a further six weeks, free of all 
dyspepsia, and feehng splendidly fit till the onset of the 
present illness 

She was re-admitted (June 17) on the fifth day of 
illness She said that on the &st day she had felt 
Museated when she awakened, but had gone to work 


At 10 o’clock pain m the back had begun “ suddenly ”, 
but not so suddenly as on the occasion when the ulcer 
had perforated The pain was at first across the loins 
and not very severe, but as the day went on the severity 
increased and the pain spread upwards over the lower 
ribs behmd Despite increasing pam and increasing 
nausea she persisted at work till the evemng, when she 
yielded and went home, and later in the evemng she 
vomited bilious material for the first time Fain in the 
back and frequent vomiting continued till admission 
Feverishness and sweating began on the second day of 
illness, but at no time did she have a rigor On the third 
day she noticed a “ lump ” in the left hypochondrium, 
and this gradually enlarged 

On Examination — On admission she was clearly 
desperately ill She was flushed, sweating, writhing from 
side to side, and moamng with pain The temperature 
was 103° F , and the pulse was 130 per imnute, and of 
poor quahty On examination of the abdomen the most 
arrestmg feature was the presence of a visible tumour 
in the left hypochondrium the size of a grape-frmt Its 
contours were smoothly rounded, and its central part was 
elevated about an inch above the general level of the 
abdomen It occupied the whole of the left hypo- 
chondrium from the costal margin to the level of the 
umbihcus, and it transgressed the midhne for an inch 
to the right It moved freely on respiration On palpa- 
tion, the rounded margins were easily defined except 
above, where the tumour extended under the ribs The 
tumour was of a umform consistence, firm and elastic 
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and tenderness was strikingly absent As for the rest of 
the abdomen, respiratory movements were unrestricted 
and there was no muscular guardmg the right lobe of 
the hver was not palpable Evaminauon of the loins, 
which the patient indicated as the site of pain, revealed 
neither tenderness nor guardmg, and there was no 
tumidity 

The correct diagnosis was not made It was clear 
that the patient was desperately ill from an inflammatory 
lesion, and it was conjectured that a locahzed abscess 
had formed as the result of perforation of an anasto- 
motic ulcer which was walled off by adhesions Lapar- 
otomy was carried out with the object of draming the 
abscess 

Laparotomy (June 17) — ^The tumour was found to 
be the grossly enlarged left lobe of the hver Visible 
beneath the serous covenng was an uncountable multi- 
tude of abscesses each the size of a pin’s head The 
right lobe of the hver was also enlarged, but not so grossly 
as the left It could not be freely mspected because of 
numerous adhesions these were successively divided 


Dosage or Penicillin and Sulphonamide — 


a Pemcilltn — 

By Itttramuscular Dnp 
coiiwiuously over 
Each ‘ZA-hour Period 

ist day 400,000 units 

2nd day 400,000 units 

3rd day 200,000 units 

4th day 200,000 units 

5th-20 days 400,000 units 


By Intravenous Dnpy 
Each Dose given over 
a 4- to $~hour Period 


500,000 and 500,000 units 
500,000 and 500,000 units 
500,000 units 
500,000 units 
(None) 


Total pemcilltn about 10,000,000 units 


b Sitlplwnamtde — ^Durmg the first 24 hours, 20 c c 
of soluseptasme were given intravenously every sue hours 
Thereafter, tlus was replaced by sulphatfuazole by mouth, 
the dosage being 2 g at 6 a m followed by i g four- 
hourly till 10 p m , none of the drug bemg given at mght 
This was conunued till the sixteenth day, a total of some 
90 g bemg admimstered 

A check was kept on the bacteriostatic activity of the 
blood against the standard Oxford strain of Staph 
aureus 



Fig 286 — ^Axillary temperature-chart from admission on fifth day 


until the right lobe had been mspected for a distance of 
about an mch to the right of the gall-bladder All 
surfaces of the left and right lobes so exposed were 
closely beset with mihary abscesses The hver substance 
between the abscesses were engorged with blood and 
plum-coloured Despite the risk of severe hemorrhage, 
a deep secuon of the left lobe was removed for biopsy 
Hffiinorrhage was profuse^ and. could be only partially 
controlled by a gauze pack, round which the wound was 
closed 

Inspecuon of the shce of hver removed for biopsy 
showed M once that closely-set abscesses, each oozmg 
a bead of pus, were scattered throughout the depth of 
the section Exammation of the pus revealed the 
presence of many streptococci, present in short chams 
up to 6 or 8 cocci 

At this time the chance of recovery appeared to be 
very shght The only possibihty of effective treatment 
seemed to he m heavy dosage with pemcilhn reinforced 
\wth sulphonamide Accordmgly the admimstration 
ot pemculm was begun at once without waitmg to verify 
that the orgamsm was perncilhn-sensmve 


The bacteriostatic activity was disappomtingly low, 
considermg the high dosage of pemcilhn the followmg 
values are representative — 

1 Evemng of fourth day total inhibition i i 

partial inlubiDon i 2 

(The dosage was for this reason mcreased on 
the fifth day ) 

2 Fifth day total inhibition i 2 

partial inhibiDon i 4 

3 Eighth day total inhibition i i 

partial inhibition i 4 
Blood-culture on the fifth day was sterile 

Progress — ^Recovery was slow, but progress was 
steadily mamtamed Thus the temperature fell by 
gradual lysis over a period of three weeks (Fig 286) 
Slight improvement m the general condition was noted 
on the third day, and on the fifth day the patient began 
to take an interest in her surroundings Her appetite 
returned at the end of a week and she began to take hght 
diet After three weeks she was eatmg well and sleep- 
ing without sedatives She was allowed home on the 
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twenty-ninth day A few of the details of her convales- 
cence are of sufficient interest to be recorded 

Vomiting continued during the first four days, becom- 
mg progressively less troublesome During this period 
intravenous saline and glucose had been given, but were 
stopped on the fourth day that evemng it was noted 
that there was a little cedema of the ankles During the 
next few days her thirst was unquenchable, and she drank 



Fig 287 — Section cut from fixed tissue, stained by Gram s 
method, to show the streptococcus ( X 2300 ) 


Source of Infection — The source of the infection 
remains unproved, but there appears to be good reason 
to incriminate the floor of the gastric ulcer (which, it will 
be remembered, was left embedded in the pancreas at 
gastrectomy three months previously) It is unlikely 
that the organism reached the liver by the bile-ducts or 
by the hepatic artery Thus an ascendmg biliary infec- 
tion IS improbable in the absence of any history suggesung 
cholecystitis and m view of the fact that a normally 
functioning gall-bladder has since been demonstrated by 
a cholecystogram senes Again, if the infection had 
originated in a dental abscess or an endocardial vegetation 
and had reached the liver by the systemic circulation, some 
manifestauon of infection of other organs might have 
been expected But at no time were there pamful subcu- 
taneous nodes, nor were red blood-cells to be found in 
the urme on repeated exammations Furthermore, it is 
difficult to conceive of a systemic septicamua heavy 
enough to give rise to such countless numbers of nunute 
abscesses which by their uniform size indicated a common 
age Indeed, rupture of an abscess into a tributary of 
the portal vein seems to be the only plausible explanation 
and such an abscess might well have been present in the 
pancreas, originating in the embedded gastric ulcer 
Nature or the Organism — In direct smears of the 
pus from the biopsy specimen, and in actual stained 
sections (see Fig 287) the only orgamsm seen was a 
streptococcus occurring m chains of 6-8 cocci This 
organism on culture gave a pure growth of Str vmdans, 
exhibiting the classical properties of that orgamsm Thus 
It proved to be an aerobe, producing green pigment on 
human or horse blood, and dark-green pigment on 
chocolate agar It produced acid in lactose, glucose, 
sucrose, and inulm, and acid and clot m milk It did 
not ferment mannite and it did not survive heating at 



Fig 288 — Masson s stain Showing the great number 
of minute abscesses, each surrounded by a darkly stained ring 
of fibrinous exudate (x 15) 


copiously On the fifth and sixth days she developed 
gross oedema of both legs, and a gross acute ascites 
During the next fortmght the cedema and ascites gradually 
dummshed, and at the time of her discharge from hospital 
there was no more than the slightest pitting on pressure 
above the ankles 

Pam across the loins remamed troublesome during 
he first ten days On the tenth day she complained for 
the first time of pain in the left hypochondrium This 
lasted for only a few days, and by the seventeenth day 
all pam ceased 

At no time was the patient jaundiced, and it is note- 
worthy that throughout the illness rigors were absent, 
sa\e follow mg two abortive attempts to give a trans- 
fusion of blood 



Fig 289 — Masson s stain Showing an abscess with sur- 
rounding fibrinous exudate on the right, and increased 
ceUularit> of two portal tracts on the left ( x 60 ) 


56° C for 30 minutes these features eliminate any 
possibility of confusion with an atypical strain of the 
enterococcus group The orgamsm was shown to be 
pemcilhn-sensitive 

It IS a matter for comment that this orgamsm, whose 
aggressiveness is of a low order, should as an unmixed 
infection invade healthy vascular tissue and be strongly 
pyogemc The orgamsm is common m such mixed 
mfections as dental or tubo-ovarian abscesses, but when 
It occurs alone as in endocarditis or in memngitis the 
formation of pus is either absent or scanty Perhaps 
the explanation of its behaviour in the present case hes 
in the mode of origin of the infection The postulated 
origin by rupture of an abscess into the portal stream 
nught give rise to such an overwhelmingly heavy infection 
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that even an organism of low aggressiveness might be able 
to establish itself 

HisTOtOGY- ^ ‘'ature or the stained 

sections is the abscesses separated 

by narrow bands of compressed hver cells Ftg 288 
illustrates a field representative of the whole section 
It IS indeed remarkable that a hver whose structure is so 
extensively disorganized could support life, and be 
compauble with a return to abounding health The 
secuon has been stamed by Masson’s method to show the 
nng of fibnn surrounding the abscesses Fig 289 
illustrates the appearance at a magnification of X 60, 
and m addition to one frank abscess shows aggregation 
of polymorph leucocytes round the portal systems 

Liver Function — It was apparent that observations 
on hepatic function would be of interest, and the tests 
earned out are shown m the followmg table 


i 

June 22 

JmA 11 

Aug 17 1 

Oct 9 


Q5 

Q 2. 


02. 

(tng per cent) 

Normal 




Glucose tolerance 


— 

—— 

Lsevulose tolerance 

Abnormal 

High 

normal 

Abnormal 

Normal 

CephalmflocculaUon 

+ + + 1 

+ + 

Negative 

Albumin (g per loo 

2 68 

3 76 

4 14 

! 4 63 

ml of pl^ma) 



Globulin (g per roo 

243 

3 62 

249 

2 21 

ml of plasma) 


0 46 



Fibrinogen (g per 

0 50 

032 1 

032 

100 ml of plasma) 



Total pcoleiafg per 

S6t 

7 84 

69s i 

7 16 

TOO ml. of plasma) 



Packed cell volume 

22 0 

31a 

340 


(per cent) 




It IS noteworthy that the plasma-bihrubin level was at 
no time above normal Glucose tolerance estimated on 
June 22 showed no abnormahty The Itevulose tolerance 
tests, mterpreted accordmg to Renme (1943), suggest 
impairment of hver function on the first three occasions 
of testmg The cephahn flocculation test, introduced 
by Hangar (1939) has been chiefly used to detect damage 
to the hver parenchyma flocculation (1 e , a posmve 
result) was present on the first three occasions, but 
absent on the last 


The alterations in the plasma-protein levels are some- 
what difficult to interpret Disease of the hepatic paren- 
chyma and mfective processes are alike associated with a fall 
in plasma-albumin and a rise in plasma-globuhn In this 
pauent when suppurauon was present actually m the hver, 
pronounced alterauons would be expected Lowered 
albumin and raised globuhn values were indeed present 
on July II, but not on the first occasion, when the 
albumin was low but the globuhn level appeared to be 
normal Probably both estimates on this occasion were 
fictitiously low because of the hiemodilution (evidenced 
by the low packed cell volume) which accompanied the 
mdema already noted at this time The third and fourth 
esamations show that the albumin and globuhn levels 
gradually returned to normal 

Later Progress and Prognosis — After discharge 
from hospital the patient continued to make good pro- 
gress She returned for examination on Aug 17 (three 
months after the onset of suppurative hepatitis) She 
reported that she was in excellent health and was free 
from indigestion She looked a normal young woman, 
and had acquired a healthy layer of subcutaneous fat 
No abnormahty was detected on exammation, and the 
hver was not enlarged She returned to work as a tram 
conductress at the end of August, and m January, 1946, 
was still continuously at work and in excellent health 

It was feared, at the tune the patient left hospital, 
that contracture of scar tissue in the hver might lead to 
obstruction of the portal circulation and ascites Full 
health and normal hepaoc function tests have, however, 
been maintamed for seven months, and it now appears 
safe to conclude that recovery is to be complete 

It IS a pleasure to express my grautude to Pro- 
fessor IJhngworth for his stimulating interest m 
this case and to Doctors Rennie, Lominski, and 
Trounson of the Departments of Medicme, Bacteri- 
ology, and Pathology for their technical reports and 
valuable suggestions I am further indebted to Dr 
Trounson for the illustrative microphotographs 
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CASE OF LYMPHANGIOMA IN THE REGION OF THE HEAD 
OF THE PANCREAS CAUSING AN OBSTRUCTIVE JAUNDICE 

By H W PORTER 

ASSOCIATE ASSISTANT SURGEON, CHAI^EBS HOSPITAE, EDINBURGH 


A CASE of obstructive jaundice simulatmg carcinoma 
of the head of the pancreas chmcally but caused by 
an unusual simple tumour is desenbed 


CASE REPORT 

The pauent, Mr R , aged 66, was admitted to Chal- 
mers Hospital on Sepc 6, 1941 On admission, the 
pauent was deeply jaundiced, rather cachecuc, and bad 
obviously lost a great deal of weight He thought that 
he had been losmg weight for about five months, and 
he had also suffered from a little flatulence, loss of 
appeute, and heartburn, but had had no sickness or patn 
A fortnight before admission his doctor noticed. 
that he was jaundiced This became proEressivdv 
more severe ^ ^ 


On Examination — There was a large palpable gall- 
bladder, and below this a large, firm, palpable tumour 
The patient was such a typical case of carcinoma of the 
head of the pancreas so far advanced that we very nearly 
considered leavmg him alone He was, however, very 
miserable and had a great deal of itch and discomfort, 
and m view of this it was decided to carry out some 
palhative procedure 

At Ope^tion — The gall-bladder was found to be 
was a large tumour about the 
^ ^ead of the 

stony-hard 

feetog of a carcinoma, nor could any secondaries be felt 
A small piece was t^en for biopsy and a cholecvst- 
gastrostomy was performed ^ 

The pauent’s jaundice immediately began to imnrove 
and his general condiuon became better TheTcSon 

15A 
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Fig 290 — Section of tumour 





Fig 291 —Radiograph following a barium mealj showing 
condition on Nov 6 > 1941 Marked broadening of D of 
duodenum and change of position the first part being pushed 
upivards, the third part downwards by the tumour 


of the tumour {Fig 290) showed a lymphangioma with 
multilocular cavernous spaces and endothelial lining, and 
there was some perivascular endothelial increase with 
no inflammatory reaction There was no evidence of 
malignancy Since excision of the tumour would have 
been exceedingly havardous, it was decided to treat it 
with deep X-ray therapy 

Deep X-ray therapy was administered by Dr 
McWhirtcr, Royal Infirmary, Edinburgh, from Dec 4 
to Feb 16, 1942, the dose being 3000 r 

The patient progressively improved from the time of 
his operation, and as it was rather difficult to assess the 
value of the X-ray therapy, a barium meal was given 
before the treatment Fig 291 shows the state of affairs 
on Nov 6, 1941 It will be noticed that there is very 
marked broadening of the D of the duodenum, the first 
part being pushed upwards and the third part downwards 
by the tumour A subsequent barium meal {Ftg 292) 
carried out on Nov 27, 1945, shows the duodenum to 
have returned to its normal position and barium can 
be seen entering the gall-bladder 

Since his operation and treatment, the patient has 
continued to be m good health 



Fig 29Z — The appearance on Nov 27, 1945> showing the 
return of the duodenum to its normal position 


A CASE OF A CHRONIC VOLVULUS OF THE JEJUNUM 
due to multiple JEJUNAL DIVERTICULA 


By H W PORTER 

ASSOCIATE ASSISTANT SURGEON, OIALMERS HOSPITAL, EDINBURGH 


While diverticula of the jejunum and ileum are not 
exceedingly rare conditions, especially of the )e)unum. 
It IS unusual for them to give rise to symptoms, and 
it IS thought that it might be of interest to record 
a case with a chrome volvulus The complications 
associated with diverticula of the jejunum may 


be (i) Inflammatory disturbances giving rise to 
perforation , (2) Occasional intestinal hxmorrhage , 

(3) Rupture, which may be spontaneous or traumatic , 

(4) Foreign bodies causing perforation , (5) Neo- 
plasms or neoplastic disease which occasionally 
takes place in the diverticula , (6) Acute intestinal 
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CHRONIC VOLVULUS 

obstrucaon or someumeSj but rarely, chrome 
mtesnnal obstruction Compbcations arising from 
diverticulosis of the jejunum are uncommon 
Dickson and Waugh (1943) described symptoms 
in only 13 of 122 cases recorded at the Mayo Chnic 


OF THE JEJUNUM 

July, 1945) three weeks before his second admission to 
hospital, he had a sudden attack of abdominal pain, 
nausea, and vomiting, and on this occasion the vom^s 
was quite definitely dark m colour Immediately after 
this, he had a recurrence of his old symptoms, intermittent 



Figs 293, 294 — The portion of jejunum resected, showing the twisted loops and the numerous diverticula 


Walker (1945) states that volvulus causing acute 
mtesnnal obstrucaon has only been recorded twice, 
but records no case of chronic volvulus 

A case of chrome intesanal obstruction due to a 
chrome volvulus associated with divemculosis of 
the jejunum is described 

CASE REPORT 

History — The pauent, a male aged 64, was adrmtted 
to Chalmers Hospital m August, 1944, complaimng of 
pam in the umbilical and epigastric regions, from which 
he had been suffermg periodically for two years The 
pam at that tune was coheky m nature Though some- 
times very severe, it was relieved with anuspasmodics, 
and latterly it had become increasingly worse and the 
patient began to complain of waterbrash and heart-bum 
Vormung became more frequent, until he was vomiting 
every 24 hours The vomiting was sometimes induced 
by himself m order to reheve flatulence, and the vomitus 
occasionally contamed a little blood The pauent’s 
pam became worse irnmediately after meals and was 
sometimes reheved by lying down He was admitted 
to hospital and a barium senes was rather inconclusive 
and showed rather a large stomach and a slight deformity 
of the duodenal cap There was no evidence in the 
barium series of diverticulosis The patient had a high 
nsmg gastric acidity and he was treated medically with 
diet and rest m bed With this he improved consider- 
ably and was discharged He remained well except for 
occasional bouts of colic and distension until July, 1945, 
and put on weight 

During the intervemng period he was considerably 
constipated and for this he took a regular aperient In 


coheky pain, repeated vomitmg, loss of weight, flatulence, 
and a degree of constipation He was re-admitted to 
hospital and a further barium meal again revealed no 
defimte peptic ulcer, nor did it show any abnormahty 
m the small intestine His test-meal again showed 
rather a high acid value, he had occult blood in his 
stool, and there was considerable loss of weight Since 
he was not respondmg to medical treatment, it was 
decided to perform a laparotomy 

At Operation — The stomach was found to be 
rather distended and there was some scarring at the 
pylorus, with a small posterior duodenal ulcer, and it 
was decided to do a posterior gastro-jejunostomy On 
seeking the jejunum, it was found that the first two loops 
were distended, hypertrophied, and had an exceedingly 
long mesentery Both loops were twisted through 180° 
on the mesentery and were the site of numerous diverti- 
cula The diverticula started about 4 m below the 
duodenojejunal junction, were largest at the upper end, 
and then gradually tailed off, and about 3 ft farther down 
the jejunum became normal No diverticula were foimd 
in the ileum, colon, or duodenum The affected portion 
of jejunum was resected and an end-to-end anastomosis 
performed, following which a posterior iso-peristaltic 
gastrojejunostomy was carried out iFtgs 293, 294 ) 
The pauent had an uneventful convalescence and has 
had complete rehef from his symptoms 


REFERENCES 

Benson, R E , Dixon, C F , and Waugh, J M C1943), 
Ann Surg, 118 , 377 

Walker, R Milnes (1945), Bnt J, Surg , 32 , 457 



220 


THE BRITISH JOURNAL 


OF SURGERY 


AN UNUSUAL CASE OF SHARK-BITE 

By eric DAVIES 

SURGION, ANGLO-IRANIAN OIL CO , LTD 


Nine cases of shark-bite have been operated upon 
during the last two years, of which 7 were parual 
or complete amputations of arm or leg 

The mnth case is reported m detail as it is unusual 
and illustrates the remarkable protective funcuons 
of the omentum 

CASE REPORT 

History — The pauent, an Arab woman of 30, was 
a passenger on a dhow which was wrecked at the head of 
the Persian Gulf She had been holdmg on to a piece 
of floaUng wreckage for an hour when she was attacked 
by a shark, which wounded her m the abdomen but did 


grey m colour, and gurgling sounds could be obtamed by 
pressure (Figi 295, 296) There was shght guarding m 
the vicimty of the wound, but the remainder of the 
abdomen was quite soft and there was no distension or 
shifting dullness There was no tenderness on rectal 
examination 

Operation — The surface of the mass was cleaned 
with saline and a line of cleavage found which made 
easy the division of the wall This consisted of omentum 
quite i m thick and contained a loop of transverse colon 
covered by smooth shimng peritoneum The outer 
surface of the omental sac was separated from the tissues 
of the abdominal wall by gauze dissecuon and shght 
tracUon apphed so that the extra-abdominal portion 
could be resected after securing the vessels by muluple 




Figs 295, 296 — ^Photographs of patient, showing site and extent of abdominal protrusion 


not succeed in pulhng her down She was in the water 
for a further four hours and was then rescued and put 
ashore at a small Arab village The rescue work was 
directed by an English pilot who was under my care 
some months later and was able to verify the times and 
dates, and from whom it was learnt that over 40 persons 
were lost in the iireck, mostly due to sharks 

The patient remained m the village for five days, 
dunng which time the mass on her abdomen was kept 
covered by a damp cloth As she showed no signs of 
dymg the inhabitants brought her to Abadan in a lorry, 
the journey taking 24 hours owmg to a breakdown in the 
desert 

On Examination — She was a fit-lookmg woman, 
much decorated with tattoo marks and bracelets Her 
temperature was 98 4° and pulse 72, her tongue was clean, 
and she had not vomited Her bowels had acted once 
since the accident On the left side of the abdomen 
nas a large mass protruding through a transverse wound 
in the abdommal wall, it bemg quite soft and pearly 


hgatures The bowel could then be replaced through 
the wound, which was found to be 4I m long at the 
skin level and 2^^ in at the peritoneum Part of the 
adjoimng descending colon could be seen and showed 
no signs of bruising and there was no adherent small 
intestine A corrugated rubber drain was inserted 
through the wound, which was closed by all-layer 
sutures 

Progress — ^The dram was removed after 24 hours 
and the wound healed well, her recovery being uneventful 
She was free of symptoms when seen one month later and 
there was no weakness at the site of the bite 

Comment — It seems remarkable that a wound 
of this size could be caused by a shark’s tooth without 
causmg visceral damage It is also interesting to 
speculate whether the four hours’ immersion in 
sea water was a factor in producing the complete 
covering of omentum 
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Regional Analgesia By H W L MoLESWORTH, 
FRCS (Eng), Senior Surgeon, Royal Victoria 
Hospital, Folkestone Second ediuon 8| x 5 in 
Pp 92 -r vui, with 42 illustrations 1946 London 
H K Lewis Co Ltd 8s 6d net 
First pubhshed in 1940, the second ediuon of this small 
book contains few alterauons or addiuons, and remains 
an excellent account of the personal experiences of the 
author in the use of regional analgesia 

The text is well arranged and mteresung to read, 
and the numerous illustrauons are well produced and 
achieve their object 


Modem Anaesthetic Practice The Pracitttoner Hand^ 
books Edited by the late Sir Humphrey Roixeston, 
Bt, GCVO, KCB, MD, FRCP, and AlaM 
Moncrieff, M D , F R C P Second ediuon 8i x 
5i m Pp 150 + viii, with 7 illustrauons 1946 
Ejre &. Spotuswoode (Pubhshers) Ltd , for The 
Pracuttoner 12s 6d net 

In the editorial preface to the second ediuon we read 
“ Those m general pracuce are constantly being required 
to give antestheucs, and it is for them rather than for the 
speeiahst-expert that this book was planned and for 
whom, once agam, the second ediuon is intended If it 
conUnues to be found of value then it is to the skilled 
contributors that thanks are due, and editorial grautude 
must be added for their cheerful co-operauon, suggesuons, 
and advice ” 

In our opmion the objects of this book have been 
largely achieved, for it contains a wealth of mformauon 
and the contribuuons are well arranged and form n 
genume synopsis of modem antestheuc pracuce 

At a time when the ever-mcreasmg mechamzauon of 
pracucal anesthesia is receiving a good deal of cnucism, 
It IS mteresung to read the comments of Dr John GilheS 
at the commencement of Chapter II “ The volatile 
anestheuc drugs still form the mam stock m trade of the 
occasional or less experienced anestheust No elaborate 
equipment is necessary for their apphcauon and therefore 
m this respect they are simple as well as convement and 
portable The anEestheUst should appreciate, however, 
that the advantages just menuoned accrue to himself 
rather than to the pauent, and that m simple techmque 
there are imdesirable features which he must always keep 
m mmd and which it is the purpose of modern apparatus 
to elimmate, or at least to modify ” 

In Chapter IV, on Basal NarcoUcs, we note that in the 
discussion on comphcauons of pentothal no menuon is 
made of the use of picrotoxm, or the dangers of mtra- 
arterial mjecuon This last complicauon is a catas- 
trophe, and every occasional antestheust should be 
instructed how to avoid it 

In Chapter VII, on Ansesthesia and Analgesia ifl 
Midwifery, the contributor goes out of his way to empha- 
size the value of chloroform m domicihary obstetrics, and 
endeavours to make a case for the conunued use of this 
drug In fact, he deplores the lack of rouune mstrucuon 
m teachmg hospitals, and even attempts an analogy to 
road mortahty He wntes Speed m itself may be 
dangerous, but it is not speed alone which kills, but 
impauence and lack of due care and attenUon Speed lO 
the wrong place kiUs, so do the various anastheuc agents 
The need is to leam where those wrong places are ” 

In our opimon this contributor is defending and 
advocating a lost cause, and we consider the views of 
Dr Paluel Flagg, pubhshed m a recent text-book, to be 
a much better expression of contemporary obstetric 


and anaisthetic opimon Flagg writes “ Chloroform, 
while ideal in efhciency, is a dangerous poison In the 
light of present-day pathology, chloroform should cease 
to be used as an anaisthetic in obstetrics ” 

This book IS well produced, the illustrations are clear 
and adequate, and the volume should continue to be a 
popular contribuuon to the “ Practitioner Handbook ” 
library 


The Care of the Neurosurgical Patient Before, 
Durmg, and After Operation By Ernest Sachs, 
A B , M D , Professor of Clmical Neurological Sur- 
gery, Washington Umversity School of Medicine, 
Samt Louis 9^ x 6k m Pp 268, with 177 illus- 
trations 1945 London Henry Eampton 30s net 

This is an important book which deals with an important 
subject Professor Sack’s extensive and ripe experience 
IS set out in a most interesting and fascinating manner 
In this monograph the important points deahng with the 
care of the neurosurgical patient before, durmg, and after 
operation are given in a very practical way 

The numerous illustrations are of great help to the 
reader and enhance the value of the book 

The various neurosurgical methods used by the 
author are the outcome of a hfe-long study of this branch 
of surgery and are ones which have stood the test of time 
Neurosurgeons the world over will read this book with 
mterest and profit 


The Anatomy of the Bronchial Tree With Special 
Reference to the Surgery of Lung Abscess By 
R C Brock, M S (Lond ), F R C S (Eng ), Surgeon 
to Guy’s Hospital , Surgeon to the Brompton 
Hospitd , Surgeon to an E M S Thoracic Surgical 
Centre 9I X 6 m Pp 96 + vi, with 142 illustra- 
tions, many as plates 1946 London Geoffrey 
Cumberlege, Oxford Umversity Press 42s net 

This monograph is m reality a reprmt of an excellent 
series of articles pubhshed in the Guy’s Hospital Reports 
durmg recent years The advent of bronchoscopy and 
modern X-ray pictures has added enormously to our 
knowledge of the anatomy of the bronchial tree, and Mr 
Brock has increased our understanding in the surgery of 
lung abscess 

This book will prove of real value, not only to sur- 
geons and physicians who are interested m the diseases 
of the chest, but also to anatomists and physiologists 
The illustrations throughout the book are of a high 
order of perfection 


Anatomical Eponyms Being a Biographical Diction- 
ary of those Anatomists whose Names have become 
incorporated into Anatomical Nomenclature, with 
Defimtions of the Structures to which their Names 
have been attached and References to the Works m 
which they are described By Jessie Dobson, B A , 
M Sc With a Foreword by Professor F Wood 
Jones 8i x m Pp 240 + x, with Frontispiece 
1946 London Bailhere, Tmdall & Cox 30s net 

Recent standardizauon of anatomical nomenclature has 
resulted m suppressing or hunting the tradiuonal and, 
on the whole, desirable custom of linking the names of 
the original workers with the anatomical structures which 
they discovered Apparently m Great Britain — says the 
author — we are now committed to a system of anatomical 
termmology from which all eponjmous nomenclature 
has been removed 
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This does seem a pity, and so unnecessary The 
author apparently feels it so strongly as to justify this 
biographical dictionary of those anatomists whose names 
have become associated with certain structures The 
book, which is beautifully got up, has a Foreword by 
Professor Wood Jones and a Frontispiece of Vesahus 
It IS a very useful book of reference 


Patients and Appendicitis By Sir Crisp English, 
KCMG, FRCS, Consulting Surgeon, St 
George’s Hospital , Hon Consulting Surgeon, 
Queen Alexandra’s Military Hospital, Millbank , etc 
81 X 5| in Pp 155 + vii 1946 London 
J & A Churchill Ltd los 6d 
This is an interesting little monograph which is fiiU of 
sound surgical common sense and it deals with a some- 
what neglected subject 

How often the patient is neglected and not taken into 
account by the doctor or surgeon concerned when the 
question of operation for appendicitis is considered 
Sir Crisp has drawn from his matured and extensive 
chmcal experience and acumen m the writing of this 
book It should prove of value, not only to the practi- 
tioner, but also to the student, who will learn more from 
this little book about appendicitis than he will from the 
average text-book on surgery 

A concise, up-to-date, and useful bibhography on 
appendicitis is given at the end of the volume 


Manual of Diagnosis and Management of Peripheral 
Nerve Injuries By Robert A Groff, M D , and 
Sara Jane Houtz, B S With an Introduction by 
I S Ravdin, M D 8| X 6 in Pp 188 -t- xu, with 
III illustrations 1946 Philadelphia and London 
J B Lippincott Co 36s net 
This is a practical httle monograph which gives a new 
approach to the diagnosis, management, and after-care 
of peripheral nerve injuries 

The book is divided into two parts Part i is devoted 
to a general discussion of nerve injuries, with specific 
advice on how to recogmze immediately, and manage 
effectively, injuries affecting the peripheral nerves Part 
2 presents an illustrated outhne of peripheral and cramal 
nerve function Muscle function is shown effectively 
by action diagrams 

There are over a hundred illustrations, quite a number 
of which are original and most instructive 

There are a few nustakes which require correction — 
on page 136, the deep peroneal nerve is stated to supply 
the interossei, which is quite wrong 

The book should prove of value to general practi- 
tioners, surgeons and neurosurgeons, and physio- 
therapists who reqmre a qmck reference book which 
can be used in the out-patient department or ward 


Penicillin Its Practical Apphcation Under the 
General Editorship of Professor Sir Alexander 
Fleming, MB, BS, FRCP, FRCS, FRS, 
Professor of Bacteriology m the Umversity of London, 
St Mary’s Hospital, London 84 X 5^ in Pp 
380 -L M, with 59 illustrations 1946 London 
Butterworth &. Co (Pubhshers) Ltd 30s net 

Although much has been written concermng pemcillin 
dunng the last three years, yet there is room for this 
volume Sir Alexander Flemmg, who is the general 
editor and has written about the history and develop- 
ment of pemcilhn, and the bacteriological control of 
pcmcilhn therapy, has collected a band of expert chmcians 
who have written concise practical amcles deahng with 
their speciahnes Pomtt and AlitcheU have contributed 
a well-balanced article on the prophylactic use of pem- 
ciUm and qmte rightly emphasize ^e important fact that 


pemcilhn does not replace surgery Vaughan Hudson 
writes on generalized infections and reports some inter- 
esting chmcal cases which were treated with pemcilhn 
Hope Gosse deals with chest infections, while Holmes 
Sellers contributes a chapter on Chest Surgery Dickson 
Wright has written an excellent chapter on the value of 
pemcillin in infections of the brain, wlule McElhgott 
deals with the problems of venereal diseases 

The book is an important one, as it gives the latest 
practical details of pemcilhn therapy No surgeon can 
afford to be without this really useful book 


Pathology m Surgery By N Chandler Foot, M D , 
Professor of Surgical Pathology, Cornell University 
Medical College , Surgical Pathologist, New York 
Hospital 10 X 6i in Pp 511 -(- xi, with 368 
illustrations in text and ii coloured plates 1946 
Philadelphia and London J B Lippmcott Co 
60s 

This is a book on surgical pathology written by a patho- 
logist, and, when all is said and done, this is the right 
type of author Some members of the profession con- 
sider that a book on surgical pathology should be written 
by a surgeon, but Professor Foot has easily refuted this 
idea by the pubheauon of this book He estabhshes the 
sigmficant place occupied by pathology in surgery, and 
draws a precise boundary between it and pathology m 
general 

The book is profusely illustrated with some 400 
microphotographs and some coloured photographs The 
imerophotographs are excellent, they are clear and well 
reproduced, but it is a pity that the magnification is not 
given in each case Surgical pathology to-day covers a 
vast field and this book includes the cardiovascular 
system, blood-forming organs, respiratory system, alimen- 
tary tract, liver, gall-bladder, pancreas, urinary system, 
organs of internal secretion, the breast, nervous system, 
and male and female reproductive system 

There can be no doubt that this book will prove of 
real value to surgeons who require a reference volume 
on surgical pathology 


The Principles and Practice of War Surgery With 
Special Reference to the Biological Method of Treat- 
ment of Wounds and Fractures By J Trueta, 
M D , Hon D Sc (Oxon ), Surgeon (E M S ), 
Wingfield-Morris Orthopaedic Hospital, Oxford , 
Acting Surgeon-in-Charge, Accident Service, Rad- 
chffe Infirmary, Oxford , Formerly Director of 
Surgery, General Hospital of Catalonia, Umversity 
of Barcelona Third edition, revised and enlarged 
9J X m Pp 426 -f xvii, with 156 illustrations 
1946 London Wilham Heinemann Medical Books 
Ltd 42s net 

That a third edition of this book is required only three 
years after the pubhcation of the first edition is evidence 
enough of its popularity and usefulness Although we 
are back to times of peace, yet it is an era of mechamcal 
transport, with its heavy toll of accidents causing lacer- 
ated injuries to children and adults ahke, and the 
prmciples set out in this volume will be of value to the 
practitioner and surgeon who will have to deal with the 
civihan casualties 

Like Its predecessors, this third edition is concerned 
in large part with those methods (1 e , wound excision 
and the complete encasement of wounded limbs in 
plaster) which are now generally associated with the 
author’s name 

The book is well illustrated with excellent photo- 
graphs and drawmgs, many of which help to elucidate 
the text It will retam its place as an authoritative 
reference work 
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Cirugia estetica By Dr Ramon Palacio Posse 
X 6| m Pp 299 j with 187 illustrations 1945 

Buenos Aires El Ateneo Price not stated 

The title of this South American Spamsh book seemed 
strange and sent the reviewer to the Oxford English 
Dictionary to see how the word “ aisthetic ” could be 
apphed to surgery We are familiar with the term 
“ Prosthetic Surgery ”, which is defined as “ that part of 
surgery which consists of supplying deficiencieSj as by 
artificial limbs, teeth, etc , 1706 ” But “ jfEsthetic Sur- 
gery ” ’ The Dictionary says that “ esthetic ” means 
“ of or pertaining to the appreciation of the beautiful ”, 
or, as an alternative meamng, “ having or showing refined 
taste ” 

A survey of the book leads one to conclude that the 
term “ Cirugia estetica ” is meant to refer mainly to the 
surgical procedures required for the removal of blemishes 
and facial — mostly facial — deformities and irregularities, 
such as crooked noses, flapping ears, and wrinkles Then 
there is also a long chapter on mammary hypertrophy 
and ptosis, with copious illustrations both before and 
after operation 


The whole work smacks of the beauty parlour rather 
than of academic surgery Not that this type of work 
does not require the greatest skill It does And if 
anyone desires to do this type of work, this book should 
be of service 


Tumores broncogemcos La Cirurgia toracica en los 
Estado Unidos de Norte America By Hernan D 
Aguilar, Buenos Aires 8J / 6]m Pp 450 J- \, 
with 12 illustrations and 7 plates 1946 Buenos 
Aires El Ateneo Price not stated 

This book is based on the author’s experiences in the 
study of bronchial tumours while spending two years in 
the Umted States, most of the time at the Barnes Hospital 
Chest Service, St Louis, under Professor Evarts A 
Graham It is, therefore, basically an account of the 
work at Barnes Hospital and includes a study of experi- 
ences in 264 cases of bronchial tumours and 52 consecu- 
tive pneumonectomies It is well worth consulting by 
those especially interested m lung diseases and in the 
results of treatment in this world-famous centre of 
thoracic surgery 


BOOK NOTICES 

[The Editorial Committee acknowledge with thanks the receipt of the following volumes A selection 
will he made from these for review, precedence being given to new books and to those having the 
greatest interest to our readers ] 


Rcentgen Diagnosis of Diseases of the Gastro- 
intestinal Tract By John T Farrell, jun , M D , 
Chmcal Professor of Radiology, Graduate School of 
Medicine, Umversity of Pennsylvania 9 x 6 in 
Pp 271 -b X, with 190 illustrations 1946 Spring- 
field, 111 C C Thomas (London Bailhere, 
Tindal & Cox) 30s 

Anesthesia in General Practice By Stuart C 
Cullen, M D , Head of Division of Anesthesiology, 
Department of Surgery, State University of Iowa 
Hospitals , Associate Professor of Surgery (Anes- 
thesiology), State Umversity of Iowa College of 
Medicine 8 X 5^ in Pp 260, with 36 illustrations 
1946 Chicago The Year Book Publishers Inc 
(London H K Lewis & Co ) 21s 

The Principles of Anatomy An Introduction to 
Human Biology By A A Abbie, M D , B S , 
D Sc (Syd ), Ph D (Lond ), Elder Professor of 
Anatomy and Histology in the Umversity of Adelaide 
Second edition, revised and enlarged 8J X 5J in 
Pp 273 + X, with 76 illustrauons 1946 Sydney 
and London Angus & Robertson Ltd 12s 6d net 
The Surgical Clinics of North America Lahey 
Chmc Number Symposium on Colon Surgery 
9 X 6 in Pp 274 + vii, with 82 illustrations 
London and Philadelphia W B Saunders Co 
Annual subscription (six numbers) papers 55s , 
cloth 75 s 

Surgery of the Hand By R M Handfield-Jones, 
MC,MS,FRCS, Surgeon to St Mary’s Hospital, 
etc Second edition 96 X 6 % in Pp 164 + xii, 
with 104 illustrations 1946 Edmburgh E & S 
Livingstone Ltd 20s net 

Diagnosis and Management of the Thoracic Patient 
The American Practitioner Series Edited by 
Charles Philamore Bailey, M D 9 x 6 m Pp 334 
-r ix, tilth numerous illustrauons 1946 Philadelphia 
and London J B Lippmcott Co 24s net 
The Surgery of Repair Injuries and Burns By 
Wing-Commander D N Matthews, O B E , 
R A F V R Second ediuon 8£ x 5A in Pp 
401 -1- XU, with 198 illustrauons, many m colour 
1946 Oxford Blackwell Scienufic Pubheauons 
Ltd 45s net 


Surgical Treatment of the Motor-Skeletal System 
By 43 authors Supervising Editor Frederic W 
Bancroft, AB, MD, FACS, Associate Chmcal 
Professor of Surgery, Columbia University , etc 
Associate Editor Clay Ray Murray, M D , 
FACS, Professor of Orthopedic Surgery, College 
of Physicians and Surgeons, Columbia University, 
etc In two volumes 10 X 6i; in Vol I De- 

formities, ParalyUc Disorders, Muscles, Tendons, 
Bursx, New Growths, Bones, Joints, Amputauons 
Pp 641 + XIX, with 521 illustrauons Vol H 
Fractures, Dislocations, Sprams, Muscle and Tendon 
Injuries, Birth Injuries, Military Surgery Pp 
671 X XIX, with 543 illustrauons 1946 Phila- 
delphia and London J B Lippmcott Co £6 

Amputation Prosthesis Anatomic and Physiologic 
Considerations, with Principles of Ahgnment and 
Fitung designed for the Surgeon and Limb Manu- 
facturer By Atha Thomas, M D , FACS, 
Associate Professor of Surgery (Orthopedics), Univer- 
sity of Colorado School of Medicine, and Chester C 
Haddar, President of the Association of Limb 
Manufacturers of America 9 x 6 in Pp 305 + 
xii, with 207 illustrations 1946 Philadelphia and 
London J B Lippmcott Co 50s net 

Practical Points m Penicillin Treatment By G E 
Beaumont, D M (Oxon ), F R C P (Lond ), Physi- 
cian to the Middlesex Hospital, and K N V Palmer, 
M B (Cantab ), M R C P (Lond ), Acung Medical 
Registrar to the Middlesex Hospital 7J x 4? m 
Pp 16 + IV, with I illustration 1946 London 
J & A Churchill is 6d net 

Thromboses arterielles Physiologic pathologique et 
Traitement chirurgical By Rene Leriche, Pro- 
fesseur au College de France, with the collaborauon 
of d’Ivan Bertrand, Directeur de I’lnstitut de 
Neurobiologie k la Salpetriere 9 X 5J in Pp 
537 + viii, with 59 illustrations 1946 Pans 
Masson et Cie Fr 600 

Le Fibro-myome uterin By J DucuiNG, Professor of 
Chmcal Surgery at the Faculty of Medicine of 
Toulouse , Director of the Anti-cancer Centre 
9i X 6g m Pp 541, with 156 illustrations 1946 
Paris Masson et Cie Fr 735 
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DYSPLASIA EPIPHYSIALIS MULTIPLEX* 

By Sir THOMAS FAIRBANK 


Cases in which several epiphyses have shown 
irregular ossificaaon have been pubhshed from time 
to time under a vanety of titles Some are un- 
doubtedly examples of one or other of the recogmzed 
condinons m which changes in some of the epiphyses 
constitute a mmor feature these will be referred 
to later Others have been described as cases of 
muluple osteochondrms, with httle or nothmg, in 
my opmion, to support this diagnosis With pseudo- 
coxalgia, if this be taken as a typical example of 
osteochondntis, these cases show nothing in common 
except irregular ossification and flattemng of the 
^ head of the femur as seen in a radiograph The 
progressive changes characteristic of pseudo-coxalgia 
— mcreased density followed by irregular decalci- 
fication, progressmg to fragmentation, and succeeded 
eventudly by recalcification of the ossific nucleus— 

1 have not been recorded m the cases under dis- 
*• cussion 

> It is the purpose of this paper to describe the 
features of a condition which I beheve should be 
regarded as a climcal enuty I suggest it is essen- 
tially a developmental error resulung from some 
unknown cause It is charactenzed by dwarfism, 
stubby digits, and motthng or irregularity in density 
and outhne of several of the developing epiphyses, 
and It lacks the other abnormahties of the skeleton 
necessary for its allocation to one of the well- 
recognized groups Whenever one of these groups 
IS studied, atypical cases are invanably met with 
and difficulty is experienced in deciding whether 
to mclude an individual case m the group or relegate 
It to the scrap-heap of unclassified cases This is 
true of the condition under discussion 

The following descnption is founded on the 
study of 20 cases, 9 of which have already been 
pubhshed, but only 2 of them under the title of this 
paper The radiographs of a further unquestionable 
case were shown to me recently by 1^ N W 
1 Roberts It is not claimed that the search of the 
hterature has been exhausuve or that my decision 
to exclude a case has been invariably correct 
Doubtful cases have been excluded 
t The first case included was pubhshed by White 

in 1924 under the title of ‘ Chondro-dystrophia 


* A much abridged version of this article, then 
founded on 15 cases, was commumcated to the Ortho- 
psedic Secnon of the Royal Society of Medicme m 1945 
[ I am indebted to the Honorary Editors for perimssion 
{ to pubhsh this enlarged and amended arucle elsewhere 
VOL XXXIV — ^NO 135 


Fcetahs (Achondroplasia) ’ The radiograpluc 
picture of achondroplasia is now so well known 
that this diagnosis can be questioned without 
hesitation In 1930 Buxton showed at the Royal 
Society of Medicine a ‘ dwarf with suppled epi- 
physes ’ In 1934 Jansen pubhshed a case which 
he labelled ‘ epiphysial dysostosis ’ All three of 
these cases I beheve to be examples of the condition 
described below In 1937 Gardmer-HiU, in his 
Ohver-Sharpey Lectures, referred to two sisters as 
suffering from ‘ hereditary deforming dyschondro- 
plasia ’ I ventured to disagree with him over this 
diagnosis and Dr Gardiner-Hill was good enough to 
furmsh me with further details of these cases as weU 
as of a boy he also referred to in the Lectures, but 
imder a different title All three of these cases, I 
beheve should be placed in the group under dis- 
cussion Bamngton-Ward, in 1912, pubhshed de- 
tails of a brother and sister who had been under my 
care, and, although not included in this series, they 
are possible examples of this condiuon In 1928 
Grudzinski pubhshed two cases of atypical achondro- 
plasia, or osteochondropathia muluplex, one of which 
at least appears to belong to the group under 
discussion In 1943 Resmck pubhshed notes of a 
mother and her twm boys as cases of epiphysial 
dysplasia punctata in my opimon, this diagnosis 
IS unjusufiable, but I thmk they might well be placed 
m the muluplex group they are not, however, 
included in my series In 1935, in discussing the 
classification of generahzed affecuons of the skeleton, 
I ventured to suggest ‘ epiphysial dysplasia ’ for the 
utle of a group and briefly reported a case To this 
utle ‘ generalisata ’ was added, but this was altered 
later to ‘ multiplex ’, as bemg more accurate In 
1938 cases under this Utle were shown before the 
Royal Society of Medicme by Wiles and Yarrow 
respecuvely There was some doubt at the ume 
about the classificauon of the latter’s case, but I 
thmk It should be included in the group 

The features of the condition found in the cases 
in this senes are as follows It is, of course, an 
affecuon of children and young people the ages 
in this senes varied from 6 to over 40 years In one 
of Gardmer-Hill’s cases the ‘ dyschondroplasia ’ was 
first noticed at the age of 18 months One of my 
cases, first seen at 14 years, has been followed for 
over 20 years 

It affects both sexes (12 males, 8 females), and, 
as a rule, it is not or familial However, 

one case, a boy, ave inherited it from 

16 
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his mother, while two sisters are included in my 
series 

Mr J A Cholmeley has furnished me with 
details of 2 cases, who are brothers and apparently 
the only ones affected in a family of ten In another 



Fig 297 — Multiple epiphysial dysplasia in a boy (D A 5 
aged 9 years Hips showing irregular mottling of femoral 
heads f'Under Dr K M Robertson ) 

case many members of the family were imduly 
short, but It was impossible to examine them 

Intelhgence is usually normal in 2 cases, 
however, it was regarded as subnormal Sexual 
infantihsm was seen in only i case (Buxton’s) the 



Fig 298 — Multip < » i (p R ) 

aced7>ears Knees i i' with some 

suppling of femoral ai ' i • < te seventy 

L^t patella is dislocated (Under Mr H L-C Wood ) 

others being apparently normal in this respect In 
8 of the cases difficulty in walking was complained 
of, while in at least 5 others pain and stiffness of the 
knees or hips was the trouble which took them to 
hospital In the older cases, as one would expect, 
arthriuc symptoms are troublesome at times Some 
degree of dwarfism, of the short hmb type, is the 


rule, it being definitely recorded in 16 of the cases 
The facies typical of cretinism is absent Some 
enlargement of the epiphyses is occasionally seen 
The hands are striking, the fingers and thumbs 
being short, thick, and stubby with blunt ends, the 
relative length of the digits being normal Apart 
from the dwarfism and the shape of the hands, 
there is no characteristic deformity, but the followmg 
were noted Flexion deformity of the knees was 
found in 3 cases, with subluxation present in i (see 
below) In i case the elbows were flexed and 
laxity of the wrists and knees was present In 
another a curious deformity of the elbows was seen, 
the radial heads being subluxated In yet another 
there was hmitauon of abduction of the shoulders 
and of extension of the elbows, while the knees were 
flexed and the tibial heads subluxated backwards 
Genu valgum was present in 4, dislocation of the 
patella in i, and bow-legs in another In Jansen’s 
case both hips were flexed, the knees flexed and 
valgoid, and the feet in the varus position The 
spine IS usually normal in length and ossification 
The one exception to this rule was Jansen’s case, 
which showed marked platyspondyly, with flattemng 
and gross irregularity in outhne of the vertebral 
bodies Kyphosis was present in one and lordosis 
in another Nothing special has been noted in the 
teeth blood examinations have revealed nothing 
abnormal 

RADIOLOGICAL FINDINGS 
The essential abnormalmes are seen in the 
epiphyses The centres of ossificauon for the 
epiphyses may be late in appearing and backward 



Fig 299 — ^Ankles of same case as Fig 298, showing irregu 
lar ossification and wedge shape of lower tibial epiphysis, and 
some corresponding alteration in shape of astragalus 


in development, and fusion with the shafts may 
delayed, but the principle change is irregularity in 
ossification They are irregular both in density and 
shape, being mottled in appearance and perhaps 
mulbery-hke in outline Separate subsidiary centres 
around the mam centre are common, and this results 
m some peripheral stippling, but this is never carried 
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to the point seen in the punctate type of epiphysial 
dysplasia There is a definite tendency towards 
improvement As a rule, the epiphyses eventually 



Fig 300 — Multiple epiphysial dysplasia in a girl (J F ) 
aged 9 years Shoulders showing striking rregulanty in 
ossification of upper epiphysis of humerus Considerable 
stippling is present Shaft of humerus is abnormally stout 
(Under Mr J A Cholmeley ) 



Fig 301 — Multiple ep physial dysplas a in a boy (J H ) 
aged 7! 3-ears Wnsts and hands showing backwardness of 
ossification of epiph3 ses of radius and ulna, and to some extent 
of the carpal bones, which are of irregular shape Metacarpus 
and phalanges are shorter m companson wnh their thickness 
than the normal 

become normal in density, but the outhne, though 
usually smooth, remains permanently abnormal 
Any or all of the epiphyses may be affected, but the 
most common to show typical changes and permanent 


lALIS MULTIPLEX 

deformity are the hips {Figs 297, 302), shoulders, 
ankles, and less frequently the knees The heads of 
the femora (and of the humeri) remain permanently 



Fig 302 — Mult pie epiphysial dysplasia in a boy (G H ) 
aged 12 years Hips showing retardation and irregularity of 
ossification of femoral heads and great trochanters (Under 
Dr H Gardiner -Hill ) 



Fig 303 — Knees of same case as Fi? 302, showing curious 
angular shape of femoral condyles and gross irregularity of 
ossification of inner tubp-rosmes of tibiae 


shallow and less convex than the normal In one 
exceptional case, a girl of 8 years, the femoral 
heads had already assumed a smooth flattened shape, 
vsathout irregular density The same was true of 
the humeral heads (Figs 310, 311) In one typical 
case the femoral heads at the age of 27 stiU showed 
irregularity m outhne and, on one side, partial 
fragmentation {Fig 315), a condition that might well 
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be mistaken for pseudo-coxalgia, which was, m fact, 
the diagnosis made when he was first seen at the age 
of 14 It IS not surprising that in some of these cases 
this mistake should be made The femoral neck 
may or may net be thickened Some irregularity 
in shape of the acetabula was present m only 3 cases 



Fig 304 — Ankles of same case as Pig 302, showing 
striking deformity of lower tibial epiphyses and corresponding 
alteration in shape of astragali 


The great trochanter may be affected The femoral 
condyles may show little more m the way of abnormal 
ossification than is seen from time to time m per- 
fectly normal children (Ftg 298}, the irregufarity 



Fig 306 — Multiple epiph>sial dysplasia in a girl (J S) 
aged 13 >ears Anteroposterior and lateral views of knee 
shoViTng exccptionaUv marked irregularity m ossification of 
femoral condyle and tibial head Some posterior subluxation 
of tibia on femur (Under Mr J P Campbell ) 

m outhne with separate points of ossification being 
parucularly nouceable at the back of the condyles 
In others the changes were much more marked 
(Fig 306) In older children when ossification of 
the condyles is well advanced striking alteration in 


shape IS seen m some cases (Fig 303) The condyles 
m these cases are flattened and inchned to be 



Flo 305 — Wrist of some case os Fig 302, showing gross 
irregularity in shape and density of the lower epiphyses of the 
radius and ulna and abnormal shape of the carpal bones 



/ 

/ r 



Fig 307 — Shoulder of same case as Fig 306, showing 
gross irreguianty in ossification of upper humeral cpipbys*^ 
and abnormalities m the shape and density of the metaphysis 

rectangular The patella: may show decided 

motthng In one case the fibula was elongated, 
the head being placed unduly high 


229 


DYSPLASIA EPIPHV 

The ankles show changes of diagnosuc value A 
certain amount of obhqmty of the joint is met with 
not infrequently in apparently normal individuals — 
It has been seen also in cretms — but in the condition 




‘ “A ' 



Fig 308 — Elbow of same case as Ftg 3061 showing delayed 
and abnormal ossificaiton of epiphyses Note the curious 
ossification of outer condyle a dense nucleus for the capitellum 
being surrounded by less dense bone 


lALIS MULTIPLEX 

abnormally low There was no corresponding 
inequahty in length of the radius and ulna in this 
series with one exception the radius is relatively 
long in Wiles’s case 



Fig 309 — ^Wnst of same case as Ftg 306, showing delay 
and irregulanty m ossification of radial and ulnar epiphyses 
and of the carpal bones The abnormal appearances are 
particular'y stnl-ing m this case 

The upper epiphysis of the humerus usually 
shows obvious irregularity in ossification with 
fragmentation (Figs 300, 307) and sometimes the 
head appears to overlap the neck on the inner side 
to a striking degree (3 cases in this series) When 
ossification is advanced or complete the head remains 
flattened and less convex than usual (Ftg 314) 
Occasionally the head may show even greater 
permanent distortion (Ftg 317) The capitellum 


under discussion the obhquity is marked The 
lower tibial epiphyses dimimsh in depth from within 
outwards to an exceptional degree The joint hne 
IS therefore oblique, and the trochlear portion of the 



Fig 310 —Multiple epiphysial dysplasia m a girl Q P J 
aged 8 years Shoulders showing marked flattening of humeral 


astragalus is misshapen to conform to this This 
was a striking feature in at least ten of the cases 
(Ftgs 299, 304, 312) The astragalus may or may 
not be ulted outwards In three of the cases, m 
addition to that mentioned above, the fibula was too 
long, but m these it was the lower end of the bone 
that was displaced, the external malleolus lying 



Fig 311 — ^Hips of same case as Fig 310, showing shallow 
femoral heads, but without irregularity in dcnsitj or fragmenta- 
tion though child IS only 8 


and distal radial epiphysis show defimte changes 
in some cases (Ftgs 301, 305, 309), but in the elbows 
and wrists no permanent deformity of importance 
has been noted with one exception, already referred 
to, in which there was subluxation outwards of the 
radial heads In 3 cases the capitellum in each 
elbow shows in films a poorly calcified ossific centre. 
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irregular in outline and with a sharply defined metaphyses show no consistent or characteristic 
nucleus of much greater density {Fig 308) The change In a few cases they were trumpeted, and 

the epiphysial hnes irregular In one some cystic- 

' like change in the metaphyses was noted The 

< occasional overlap of the metaphysis by the humeral 

, head on the inner side has already been referred to 

* In I case the epiphysis for the tibial head lay in an 




Fig 312 — Multiple epiphysial dysplasia in a boy (P B ) 
aged 6 years showing typical abnormal ossification of lower 
tibial epiphysis, with some distortion of astragalus There is 
some trumpeting of the metaphyses of tibia and fibula (under 
Mr R Broomhead ) 




Fig 313 — Foot and ankle of same case as Ftg 311, showing 
irregular shape of tarsal bones 


oblique anteroposterior plane and the tibia was 
subluxated backwards on the femur {Ftg 306) 

The shafts of the long bones are often shorter 
than normal, but not thickened as a rule {Ftg 300) 
Only in i case were they unduly curved The carpal 
and tarsal bones ossify late, and may be very irregular 
in outline {Ftgs 301, 305, 309, 313) The meta- 
carpals, metatarsals, and phalanges are stunted 
{Ftgs 301, 316) The epiphyses of some of these 
bones may show irregular ossification In a few the 
metacarpals are rather suggestive of the Morquio- 
Brailsford type of osteochondro-dystrophy The 
vertebral bodies show no peculiarities, the spine 
being normal, as a rule only in i case already 
referred to were the vertebral bodies shallow and 
spread The skull and teeth show no abnormahties 



Pjg 31^ — Multipleepiphj**; a)d>splasiainaman(A MR) 
aged 26 after being under obser\auon for 12 years Note 
flattenmg of humeral head and abnormal shape of glenoid 
*nie other shoulder showed similar abnormalities 


Fig 315 —Hips of same case as Fi^ 314 Note irregu’ar 
shape of both femoral heads with partial fragmentation still 
present in the left Arthritic symptoms in left hip were 
complained of at times 



DYSPLASIA EPIPHYSIALIS MULTIPLEX 
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The pathology is obscure In Jansen’s case a 
poruon of the metaphysis, unfortunately not the 
epiphysiSj at the lower end of a femur was e\amined 
microscopically If I may venture an opimon on 
the pubhshed microphotograph I would say it shows 
mucoid degeneration 



Fig 316 — -Hand of same case as Ft^ 314, showing 
typical blunt broad digits 


signs of this are absent, and there is no improvement 
in the appearance of the epiphyses in response to 
appropriate treatment Two of the cases in our 
senes were treated vigorously with thyroid, one for 
as long as two years, without obvious benefit In 
cretins also the fingers are thick and stubby, but 
they fail to show their usual differences in length 
Delay in fusion at the epiphysial line in creuns is 
associated with sclerosis of the terminal layer of the 
metaphysis It is of interest to note that flattemng 
of the humeral heads, strikingly similar to that seen 
in epiphysial dysplasia, has been seen in a cretin of 
39 (Berard and Novel, 1930) 

In dysplasia epiphysialis punctata, as it is now 
called, or stippled epiphyses, the whole of an epiphysis 
seems to be ossifying from a large number of dis- 
crete centres The shafts of the long bones are 
short and thick, and the ends may be enlarged and 
splayed The tarsal bones may be completely 
sDppled, showing nothing but a collection of dots 
The abnormahties generally are much more gross 
than in most cases of the multiplex group, and no diffi- 
culty should be experienced in differentiating the two 
Congemtal cataract occurs in about half the cases 

In chondro-osteo-dystrophy of the Morqmo- 
Brailsford type, but not m gargoyhsm as a rule, the 
femoral heads show striking epiphysial changes, 
but in this condition the acetabula are markedly 
enlarged and irregular Other epiphyses and the 
carpal and tarsal bones frequently show irregulanty 
m ossificanon, but notable features are the abrupt 
kyphotic deformity in the dorsilumbar region, 
resulting from the diminuuon in size of one vertebral 
body, which is displaced backwards, and the shape 
of the vertebral bodies , in the latter the central 
prolongation anteriorly is quite distmcnve and 
diagnostic 

In dyschondroplasia changes m the epiphyses, 
when seen, are of no importance, being completely 





DIFFERENTIAL DIAGNOSIS 

There are at least seven other conditions, besides 
osteochondnns, in which the epiphyses may show 
irregular ossification Obviously cretimsm is the 
first general condition to be excluded The classical 


overshadowed by the gross abnormahty of the meta- 
physes , irregularity in density of an epiphysis is 
never seen except when the adjacent portion of the 
metaphysis contains obvious masses of cartilage 
Dyschondroplasia is usually, but not invariablv 
umlateral in distribuuon The affected pomons of 
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the boneSj i e , the chondromatous areas, become 
stippled with dense spots in the later or recovering 
stages of the condition In that skeletal curiosity 
called osteopoikilosis, the epiphyses are of normal 
shape, and, whether fused to the shaft or not, show 
large numtiers of the characteristic discrete dense 
spots, though these are by no means confined to 
the epiphyses In osteopetrosis or marble bones, 
some of the epiphyses may show irregular density 
or stipphng, but the changes in the shafts dominate 
the picture 

Lastly, mottled epiphyses have been described 
in association with pitmtary gigantism (Traub, 1939) 
Some motthng, particularly of the femoral heads, 
has been met with very occasionally in other endo- 
crine errors and in cases which at present it is 
impossible to classify 

Fmally, I would suggest that if there is reason 
to suspect pseudo-coxalgia m a patient below the 
average in height, it is well worth while having films 
taken of the shoulders and ankles to exclude the 
developmental error which is the subject of this 
paper 


I am greatly indebted to the following friends 
who have supplied me with details of cases under 
their care Mr R Broomhead, Dr G T Calthrop, 
Mr J P Campbell, Mr J A Cholmeley, Dr E A 
Cockayne, Dr H Gardiner-Hill, Mr A D Le Vay, 
Dr K M Robertson, Mr V C Snell, Dr H 
Austin Wilhams, and Mr H L-C Wood 
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SARCOMA IN ABNORMAL BONES 

By harry PLATT 

PROFESSOR OP ORTHOPIEOIC SURGERY UNIVFRSITl OF MANCHESTER 


In a personal series of 180 fully documented primary 
mahgnant tumours of bone (period 1920-45), of 
161 tumours belongmg to the sarcoma group, 18 
are sarcomas occurring in abnormal bones This 
sub-group, which comprises (i) 10 sarcomas 
occurring m Paget’s disease, (2) 2 sarcomas arising 
in fibrocystic disease, and (3) 6 tumours represenung 
the mahgnant transformation of a previously benign 
osteochondroma, presents a number of instructive 
features which illustrate the wide vanations in the 
behaviour pattern of bone sarcoma 

I PAGET SARCOMA 

The incidence of sarcoma in osteodystrophia 
deformans has been estimated by various observers 
as between 5 and 10 per cent Paget himself was 
aware of the liability of the victims of the disease 
which later was to bear his name to develop malig- 
nant tumours, but of the 5 cases he reported, in 
only 2 did the tumour arise defimtely in connexion 
with bone (1889) 

Of my own cases, 8 were males and 2 females 
The mahgnant tumours appeared in 4 patients 
between the ages of 50 ^nd 60, and in 6 patients 
over 60 Of the bones affected 4 tumours involved 
the femur (lower end, 3 , upper end, i) , 4 the 
humerus (upper end, 2 — m the same pauent, and 
shaft, 2) , and 3 were pelvic tumours (ihum, 2 , 
pubis, i) In the majority of the cases there was a 
fairly long prodromal stage in which Paget’s disease 
had manifested either m one bone or throughout a 
considerable part of the skeleton before the appear- 
ance of the tumour The histological type of 
tumour m all cases was a spmdle or pol5miorphic 
sarcoma 


Two additional cases have recently come under 
my care (1946) — both females — one a sarcoma of 
the upper end of the humerus arising m a somewhat 
atypical form of Paget’s disease with predominantly 



Fig 318 — Case i M, aged 63 Paget s disease Large sarcoma 
of lower end of femur 
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osteoporouc changes in the affected bones {Ftgs 
332, 333) , the second case, a woman of over 70 
with generalized Paget’s disease of long standing, 
ivith multiple tumours m the frontal and parietal 
areas of the skull 

In my expenence these Paget sarcomas have 
proved to be highly lethal Seven patients died 
wnthm the year following the discovery of the tumour 


Comment —Long prodromal period Irregular 
distribution of Paget’s disease in skeleton Short survival 
after amputation 

Case 2— Female, aged 60 Sarcoma of lower 
end of femur (L ) 

History — Seven years ago sustained subtrochanteric 
fracture of left femur Three months ago left knee 
became swollen 


a 










Fig 319 — Same case Gross changes in nght half of 
pelvis and lumbar spine 


1 ^ 








Fig 320 — Same case Showing destructive changes 
and soft-tissue shadow 


and Its treatment But i pauem is sull alive (1946) 
two years after disarticulation at the shotdder 
for a sarcoma of the upper end of the humerus 
(Case 5) 

Seven paoents were treated by radical operations 
3 by disarticulation at tlte shoulder-jomt , 2 by 
amputauon through the thigh , i by disaruculauon 
at the hip , and i by a hmdquarter amputauon— 
the last bemg one of a series of 6 patients in whom 
1 have earned out this fortrudable procedure during 
the past eight years for the treatment of mahgnant 
tumours of the bony pelvis In the inaccessible 
tumours irradiation was used with no appreciable 
effect on the tumour or benefit to the patient m 
general 

ILLUSTRATIVE CASES 

Case I — Male, aged 63 Sarcoma of lower end 
of femur (L ) 

History — Pam m left knee with increasing stiffness 
— five years’ durauon Three weeks before entering 
hospital knee became much more swollen after a fall 
Loss of weight during last few months 

On Examination (Aug 16, 1938) — Looks thin and 
worn Left knee almost fixed m 90° flexion with large 
mass incorporated with lower end of femur extending 
round to popliteal region (Fig 318) Spine rounded 
do — ’ ’ 

— Gross changes of Paget’s disease 
in pelvis (R half only) , lumbar spine Skull normal 
Left femur (lower half) Paget’s changes with destruction 
of lower third of shaft and soft-tissue shadow filling 
pophteal fossa (Figs 319,320) 

Treatment — Amputation of upper third of thigh 
on Aug 26 

Afct-treatment — Coley’s toxins for three weeks 
X-ray therapy 

Histology — Spmdle-cell sarcoma (Fig 321) 

Result — Death si months after amputation 


On Examination (Aug 31, 1937)— L knee enor- 
mous swelhng and enlargement of lower end of femur 
with dilated veins in overlying skin (Fig 322) 

X-ray Examination — Changes of Paget’s disease in 
skull, left femur, and pelvis, localized destrucUon of 



Fig 321 — Same case Microphotograph showing 
sp ndle-cell sarcoma ( x 40 ^ 


lower end of femur and shadow of large extra-osseous 
tumour (Pigs 323, 324) 

Treatment — Disarticulation of left hio on Jan 10, 
1938 

Histology — Spmdle-cell sarcoma 

Result — ^Patient died six days later with signs of 
renal failure 

Comment — Long-standing Paget’s disease Mas- 
sive sarcoma involving lower end of left femur with 
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neck of humerus (Fig 328) Lumbar spine and pelvis 
no changes 

Biopsy — Dec 20j 1939 

Treatment — Disarticulation of shoulder (R ) 
Histology — Spmdle-cell sarcoma 



Fig 32S — Case 4 M, aged 61 Paget’s disease Sar- 
coma of upper end of humerus (R and L "i Tumour of 
upper end of humerus (R ) 

Progress — 

Jan Hj 1940 Local recurrence m amputation scar 
in ngfit axilla Put on deep X-ray therapy Mass 
remained stationary in size 

Nov 26 Tumour mass now discovered in /e/t 
shoulder region j mass in right axilla not increased m 
size Radiography massive destruction of upper end 
of left humerus and scapula (Fig 329) 

Result — D eath (Jan 26, 1941) 

Comment — Paget’s disease of some years’ standing 
Two separate tumours arising in the upper end of each 
humerus Short survival following disarticulation of the 
upper limb for the sarcoma first discovered An example 
of multicentnc tumour formation 

Case 5 — Male, aged 67 Sarcoma of shaft of 
humerus (R ) 

History — 

June 19, 1942 While digging in the garden, fell and 
right arm “ gave way ” — fracture humerus diagnosed — 
changes of Paget’s disease not recognized at that time 
Fracture united in three months 

May, 1944 Returned complaining of pain and 
swelling in right arm of three days’ duration 

On Examination — R arm mass in upper third 
involving humerus 

X-ray Examination — ^Paget’s changes with localized 
destruction (Fig 330) 

Treatment — Disarticulation at shoulder (June 19, 
1944) (Fig 331) 

Histology — ^Polymorphic-cell sarcoma 
Subsequent Course — Well , no signs of local recur- 
rence or secondaries elsewhere two years later (June, 
1946) 

Comment — Long prodromal stage before develop- 
ment of tumour Survival two years following amputa- 
tion 

Case 6 — Female, aged 62 Sarcoma of humerus 

(L) 

History and Signs — 

1944 Extensive changes in upper third of humerus 
(L ) with restricuon of movement at shoulder discovered 
after two years of pain Radiographic changes com- 
patible With Paget’s disease, but porotic changes pre- 
dominant 


Throughout 1945 severe pain which defied all forms 
of drug therapy 

December, 1945 Radiography showed destructive 
changes in head of humerus suggesting malignant 
change (Fig 332) 



Fig 329 — Same case Second tumour in the same 
patient upper end of left humerus 

Treatment — Irradiation with no relief followed by 
discovery of spontaneous fracture with gross destructive 
changes, but no palpable extra-osseous tumour 



Fig 330 Chip 5 M, aged 67 Paget s disease Sar- 
coma 01 shaft of humerus Extensive Paget s disea e m 
humerus with tumour n middle of shaft 


March ii, 1946 Disarticulation at shoulder (Fig 
333) 
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young man under observation for seven years in 
whom, after death, a large sarcoma was found com- 
pletely filling the pelvis, but with no trace of second- 
ary deposits elsewhere (Ftgs 334-337) The second 



Fig 334 — M aged 18 Fibrocystic disease of pe'vis 
Shows large cyst in ilium after curettage and msertion of bone 
graft Histological examination of cyst contents showed 
changes of fibrocystic disease only 



Fig 335 Same case Condition elesen months 'ater Shows 
extension of cyst and displacement of head of lemur 


case was a man with a dystrophic cyst in the upper 
end of the humerus which, ten years later, at the 
age of 48, began to behave as a tumour and was 
found at biopsy to be a fibrosarcoma The hmb 



Fig 336 — Same case Condition four years later Almost 
complete destruction of bony pelvis on right side, with further 
displacement of femur Fxtension of lesion into sacrum on 
right side Biopsy at thi> stage revealed sarcomatous change 


was disarticulated at the shoulder, and the patient 
IS known to be alive at the present time, nine 
years after the operation A subsequent histological 
Study of material from the amputation specimen 
has confirmed the original diagnosis 

The experience of these two rare cases reinforces 
one’s belief in the wisdom of obliterating dystrophic 
cysts in adults by appropriate operative procedures 
(curettage and the implantation of bone-grafts) 



Fig 337 — Same case Microphotograph showing 
spindle cell sarcoma 
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3 MALIGNANT TRANSFORMATION 
IN BENIGN OSTEOCHONDROMA 

The 6 examples of mahgnancy supervening m 
benign osteochondroma represent a tj^e of tumour 
whose charactensucs are fairly well known Three 
of these tumours appear m my recorded senes of 
23 five-year survivals in various tj'pes of bone 
sarcoma (Platt, 1947) The recogmtion of the 
advent of mahgnancy in a chondroma or osteo- 
chondroma IS not always an easv matter, and more 
especially in tumours with a long history which later 
grow to an enormous size, and which may be rela- 
tively inaccessible, as for example when mvolving 
the bony pelvis {Ftg 338) Paget pointed out long 



Fig 338 — M , aged 24 Osteochondroma of pe'vis 
Enormous osteochondroma No histo'ogical proof of malig- 
nant change 


ago (1853) that rapid growth and large size are 
not m themselves cnteria of mahgnancy, and the 
truth of this observation is borne out in the recent 
study of osteochondromata of the pelvic bones by 
Ghormley, Meyerding, Mussey, and Luckey (1946) 
Nevertheless, a presumed benign osteochondroma 
which begms to increase in size should be effectively 
removed before it reaches the dangerous stage of 
transmon into mahgnancy 


SUZVIMARY 

1 A study of 18 sarcomas arising in abnormal 
bones is presented 

2 The prognosis in the sarcomas of Paget’s 
disease would appear to be grave In 7 out of lo 
cases in the series the patients died within a year 
from the discovery of the tumour and its treatment 
One pauent only, a man of 67 with a sarcoma of the 
humerus, has so far survived two years from the 
time of amputation 

3 The appearance of sarcoma in an area of fibro- 
cystic disease is a rare phenomenon In the 2 
recorded cases the survival periods were two years 
and nine years respectively In the former, an 
inoperable tumour of the pelvis of gigantic size, at 
the time of death no evidence of metastasis was 
revealed 

4 In the type of sarcoma resulting from the 
mahgnant transformation of an osteochondroma 
(6 cases in the senes), examples of long survival 
periods are hkely to be encountered Although 
rapid growth and the attainment of enormous size 
are not in themselves conclusive evidence of the 
advent of malignant change, tumours which behave 
in this fashion should be eradicated without delay 
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NEEDLE BIOPSY IN THE CLINICAL DIAGNOSIS OF TUMOURS 

By frank ELLIS 


DIAGNOSIS BY NEEDLE BIOPSY 

Without histological evidence the true nature of a 
neoplasm may be unknown and the critical atti- 
tude to pubhshed series of results of treatment, 
especially by radiotherapy, without this evidence is 
such that It must be considered essential Climcal 
findings with radiological and laboratory evidence 
unsupported by h stology may often be misleading 
and doubt of the diagnosis becomes especially 
marked when five-year cures by radiotherapy are 
used to assess the value of treatment 

Khanolkar and Sharpure (1944) show in a review 
that m various surgical clinics clinical diagnosis was 
wrong in from 10 to 57 per cent of cases as compared 


Needle biopsy causes less disturbance and there- 
fore, on a prion grounds, less danger than other 
methods for non-ulcerated lesions Coley et al 
(1931) found no untoward effects in bone tumours, 
and Martin and Stewart (1936) report in similar 
manner on 3500 cases of aspiration biopsy, including 
many cases of visceral puncture and 60 casts of 
cervical lymph-node metastasis free of disease from 
I to 6 years following treatment by radiation 

Aspiration biopsy as an aid to rapid diagnosis of 
malignant neoplasms has been developed principally 
by Martin and Ellis (1930), since when its use and 
results have been reported by them (1934, 1940) and 
by many other workers (Ferguson, 1930 , Coley, 
Sharp, and Ellis, 1931 , Stewart, 1933 , Binkley, 


Table I — AsPTRmoTi Biotstbs CvatoiQtiLtj'arTt.'CL Anklysis 



Malignant 

Correct 

Malignant 

Incorrect 

Non- 

MALIGNANT 

Correct 

1 

Non- 

MALIGNANT 

Incorrect 

No Result 
— later 
Malignant 

No Result 
— Fate 
Unknown 

Diagnosis 

Unknown 

No Result i 
— Later 
Non- 

MALIGNANT 

1 

^ Total 

1 Per- 

1 CENTAGE 
or Useful 
Biopsies 

1936 

7 
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0 

4 1 
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0 

1 

2 1 

I 

0 

0 
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79 
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21 
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73 
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9 
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13 
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68 
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5 
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62 
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15 
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20 
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3 
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1 

i 

1942 

98 

(50 per cent) 

0 
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3 

34 

42 

4 

0 

1 195 

1 S7 

1943 

10 

(43 per cent) 

0 

4 

(17 per cent) 

0 

3 

5 

I 

0 

23 

1 60 


368 

(54 per cent) 

8 

(12 per cent) 

65 

(9 per cent) 

IX 

1 (i 6 per cent) 

86 

(13 per cent) 

U 4 

(15 per cent) 

17 

(2 5 per cent) | 

20 

(3 per cent) 

689 j 

1 *3 


Table II — Aspiration Biopsies Analysis of Results for Certain Sites 



Malignant 

Correct 

Malignant 

Incorrect 

Non- 

MALIGNANT 

Correct 

Non- 

malignant 

Incorrect 

No Result 
— Later 
Malignant 

No Result 
— Fate 
Unknown 

Diagnosis 

Unknown 

No Result 
— Later 
Non- 

MALIGNANT 

Total 

Per- 
centage 
of Useful 
Biopsies 

Glands 

151 

3 

26 

10 

32 

44 

9 

5 

280 

63 

Bone 

48 

I 

4 

0 

12 

12 

7 

3 

87 

60 

Breast 

49 

I 

14 

3 

15 

19 

3 

4 

108 


Intrathoracic 

10 

0 

0 

0 

3 

4 

0 

I 

18 

56 

Abdominal 

13 

0 

I 

0 

6 

2 

0 

0 

22 

64 

Prostate 


0 


0 

0 

5 

0 

0 

10 

50 

Kidney 

2 

0 

0 

0 

0 

0 

0 

0 

2 

100 

Totals 

278 

5 

45 

13 

68 

86 

19 

13 

527 

61 3 


with the subsequent histological diagnosis Biopsy 
from an ulcerated surface has no serious dangers, 
as shown by various authors Marzloff (1923) 
showed that 36 8 per cent of 38 long-surviving cases 
of cancer of the cervix uteri had a diagnostic curettage 
several days before operation Haagensen and Stout 
(1942) found 49 per cent five-year ciues with biopsy 
as against 34 per cent without Paterson and 
Nuttall (1939) reported sumlar findings m accessible 
caranoma of the tongue and hp 


1939, Sayago, 1942, Iversen and Roholm, 1939, 
Ottolenghi, 1943) - 

Indications for Needle Biopsy — These are — 

1 When a tumour lies deep to normal skin or 
other tissues 

2 When the possibihty exists of the tumour 
being infected 

3 When a major operation would otherwise be 
necessary and when such an operation would not 
allow of the successful extirpation of the tumour 
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Aspiration biopsy, as can be seen from Table /, 
gave on the average about 63 per cent of useful 
results 

Drill Biopsy — In 1944, having encountered a 
note by Christiansen in Acta radtologica of the 
possibility of dnlhng out a piece of tissue by means 
of a squared-off needle bevelled to have a cutting 


biopsy It is seen that the results of drill biopsy 
were consistently better than those of aspirauon 
biopsy This advantage is most marked in the case 
of biopsies taken from the breast 

These figures, moreover, do not represent 
all the advantages of driU biopsy because the 
pathologists’ reports have been consistently more 


Table VI — Dmll Biopsies* 



Normal 

1 Doubtful 

1 Useless 

Benign 

1 Malignant 

Total ^ 

Percentage 

OF Useful 
Biopsies 

Bone 

I 

4 

7 

16 

9 

37 

68 

Glands 

4 

21 

9 

5 

S7 

96 

65 

I-iver 

0 

I 

0 

0 1 

X 1 

2 1 


Thyroid I 

0 1 

3 

I 

2 1 

I 1 

7 1 

40 

Intra abdominal 

0 

2 

0 

I 

7 

xo 

80 

Sreast 

I ' 

1 

0 

I 

x8 

21 

1 90 

Antrum i 

0 1 

I 

0 

0 

' 3 

4 


Other soft tissues 

I 

8 

2 

12 

18 

! 41 

73 

Totals 

7 

41 

19 

37 

J14 

218 

1 6 p 


* This table does not include cases of carcinoma of prostate 


edge, I deaded to try such a needle at the London 
Hospital With a dental drilling machine to provide 
the rotating power The biopsies are referred to as 
‘ drill biopsies ’ 



Fig 339 — Squared-off bevelled needle for dnil biopsy 


A survey of the results between October, 1944, 
and the end of February, 1946, is provided in Table 
VI This should be compared with Table II givmg 
a comparable survey of the results of aspiration 


confident than those from the same pathologist of 
aspiration biopsy and the techmque has been im- 
proved only recently, so that results are still better 
At first, the needles used were ordinary needles witli 
a bayonet fitting (for attachment to the synnge) which 
attached the needle securely dunng the dnlhng to 
an adaptor fitted into the driving mechanism of the 
dnlhng machine Attached in this way it was 
difficult to get all the needles to rotate accurately 
on their axes Therefore, needles, as shown in 
Tig 339, were made in the workshops of the London 
Hospital They have a sumlar sharpened end, but 
the attachment to the dnlhng machine obviates the 
use of an adaptor and the needles rotate more truly 
and better specimens are obtained This improve- 
ment came into use during the last week in January, 
1946 

As complete a hst as possible of the results of the 
drill biopsies carried out during the period men- 
tioned is given in Table VII Those referred to in 
Table VI as useful include only those reported as 
‘ bemgn ’ or ‘ malignant ’ 

EVALUATION OF NEEDLE BIOPSY 

The Case for Needle Biopsy — ^The foregoing 
tables indicate the usefulness of both aspiration 
biopsy and drill biopsy in the hands of the author, 
aided by the pathologists, but, as in all types of 
knowledge, figures, whatever they might prove, do 
not present or destroy the whole case 

In general, the type of case subjected to needle 
biopsy IS one m which, because of lack of bed 
accommodation, lack of time, or lack of adequate 
indication in the view of the chmcian concerned, a 
biopsy would not be taken in the ordinary way 
In other words, much of the evidence provided for 
the pathologist by needle biopsies would not be 
available at all if they were not done Moreover, 
the method is less dangerous in some ways than a 
biopsy by excision The reason I first decided to 
try It Was because the excision of a malignant cervical 
gland by a competent surgeon led to the rapid spread 
throughout the tissues of the neck and in the skin 
of the neck on to the chest wall, of cancer en cuirasse 
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needle biopsy in diagnosis of tumours 


For the radiotherapist it is very important and 
much more satisfymg to have a histological diagnosis 
not only of the condition from which the patient 
IS suffenng, but also of the lesion which he is treating 
Moreover, it has been found by this method that the 
“ sarcoma of bone ” was a metastauc carcinoma, a 
gumma, or a pyogemc infection, that a “ malignant 
gland of neck ” was tuberculous, that a “ carcinoma 
of oesophagus ” was Hodgkm’s disease, that a “ retro- 
pentonei tumour ” was a celluhtic spread from a 
diverticuhns, that a “mixed parotid tumour” for 
which operation had been refused was an adeno- 
lymphoma, and that a “ lymphadenomatous gland ” 
was a metastasis from a carcmoma of the bronchus 
Such mstances can be muluphed Apart from these, 
the number of mstances m which a chmcal diagnosis 
IS confirmed is suffiaently great, but there is a great 
number dso m which ^s diagnosis is added to 
Such cases are those m which a metastasis, by means 
of such a biopsy, may have the site of the primary 
growth defined or mdicated for the first time Agam, 
there are cases m uhich the surgeon has not been able 
to make a iagnosis, sometimes even m spite of 
removmg a gland at operation, m which the needle 
biopsy has provided a diagnosis of infection, rea- 
culum-cell sarcoma, or metastatic carcinoma In 
exposmg a large gland an enlarged, but smaller, 
adiacent gland has been removed by eminent sur- 
geons m two instances which I can call to mind, 
one m the neck and one m the abdomen, with in 
each case no histologcal result The subsequent 
drill biopsy estabbshed a diagnosis m the first case 
of reticulum-cell sarcoma, probably originatmg in 
the suprarenal gland Another useM feature of the 
method is that it often determines the presence of 
pus or of a cystic collection of flmd previously un- 
suspected 

The method of excismg pathological lesions is 
doubtless, m general, more certain of providing 
information than is a needle biopsy If needle 
biopsy fails to provide adequate evidence, however, 
surgical biopsy may suU be resorted to Methods 
of non-surgical treatment of cancer are being in- 
creasmgly used and comcidently with this there is a 
tendency to dispense with histological evidence of 
the nature of the lesion Results of such treatment, 
e g , by (Estrogens and radiauon, apart from being 
misleading, will have no standing in international 
hterature without histological evidence of their 
nature Histology is sull the touchstone of cancer 
work 

One way m which this method might be of value 
m radiotherapy and m chemotherapy, apart from 
verifymg the diagnosis, is by facihtating the com- 
parison of the states of the abnormal ussue at differ- 
ent times during treatment by taking serial biopsies 

One case description will help to emphasize the 
practical value of the method A female patient had 
been lU for some months and I was asked to see her 
with a view to X-ray treatment of the lungs for what 
was thought by eminent physicians to be a slowly 
progressing infection of unknown nature, probably a 
fungus I saw her at her home at 9 a m and, in 
the chmcal examination, found a small gland i cm 
in diameter deep behmd the lower end of the left 
stemomastoid She was very ill and I was averse to 
movmg her the five miles to hospital, so I rang 


up the physician in charge of the case to ask per- 
mission to attempt an aspirauon biopsy on the small 
gland This obtained, I fetched the necessary 
apparatus and local anaesthetic and fortunately was 
able to obtain a small piece of the gland which was 
diagnosed at ii am the same mormng by Dr 
Hermitte as a metastasis of an oat-cell carcinoma of a 
bronchus 

This illustrates the ease with which such a biopsy 
can be effected, and in hospital the time spent is not 
usually more than three minutes from the ume of 
starung to prepare the skm to the time of corking 
up the specimen tube The patient’s work or 
treatment need not be interrupted and delay because 
of bed difficulties is uimecessary 

The Case against Needle Biopsies — From 
the pathologist’s point of view it is better to have a 
big specimen than a small one, and, indeed, pathology 
and chmcal medicine would be less advanced than 
they are if surgery had not developed as it has 
From ffie pauent’s point of view, however, the more 
conservative the treatment the better, provided the 
effects and results are the same 

There is no doubt that these biopsies are useless 
if the pathologist is not patient Especially is 
patience needed during his first attempts to provide 
diagnoses from pieces smaller than those he has 
been used to discarding The first aspuations 
having been successful, the next few biopsies 
attempted were more ambitious and the pathologist 
wrote “ I think the practice should be discon- 
tinued ” However, he was persuaded to persevere 
anci became enthusiastic The results obtained 
since with aspiration biopsy, and to a greater extent 
by drill biopsy, indicate the usefulness of the method 
It must be used with judgement, however, and not 
as the method of choice m cases more suitable 
for ordinary biopsies For instance, a broncho- 
scopy should be the method of choice to obtain a 
biopsy from a bronchial carcinoma, but if this fails 
a drill biopsy may be successful But if the drill 
biopsy provides histology which would otherwise 
be lacking or can save the patient from a major 
operauon, it is justifiable even if the pathologist 
receives only a small piece of tissue 

TYPES OF DRILL BIOPSY 

The types of drill biopsy carried out were — 

I. Relatively Superficial Soft-tissue Lesions. 
— ^These mclude cervical, axillary, inguinal, and 
other lymph-nodes, breast lesions, muscle lesions, 
and lesions m such situauons as the thyroid gland, 
parotid or other sahvary glands, and the orbit Also 
regions such as the tonsil and tongue have been 
drilled when the site of non-ulcerated lesions Local 
ansesthesia is easy m such cases, and the procedure 
IS safe and simple 

2 Easily Accessible Bony Lesions — ^These 
include lesions in all the bones except the vertebra 
The bone is inspected and carefully measured on 
the radiographs to determme the site of entry to be 
attempted by the drill, aimmg at an active part of 
the pathological process and ease of approach If 
there is an obvious swelling it is very easy of course, 
but if not. It is sometimes possible to fed a pomt 
where the cortical bone is thin or destroyed and the 
needle can easdy be pushed into the lesion If the 
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cortical bone is dense I dnll a hole in it with a bone 
dnll worked by hand and then push the hollow needle 
through the same hole into the lesion 
3 The Vertebrae — 

The cervical vertebree almost belong to the last 
group, but obvious precautions are taken to avoid 
the vertebral artery, the spinal cord, and nerve-roots 
The dorsal and lumbar vertebra are more diffi- 
cult The neural arches are easily accessible but 
not often affected The bodies are deeply situated 



Fig 340 — Needle incorrectly placed 


From lateral radiographs taken with a marker on the 
skin in the midhne, the depth (6-8 cm usually) of 
the lesion from the skin can be measured If the 
dnll is then inserted through the skin at an equal 
distance from the midhne at an angle of 45” to the 
vertical with the patient lying prone, it is not difficult 
to strike the lesion This procedure is best earned 
out under hght general amesthesia and with facihties 
for radiographic verification of the position of the 
dnll Pentothal is adequate with premedicauon 
and efficient radiography {see Figs 340, 341) A 
grid used on the back for an anteropostenor radio- 
graph with the patient supme helps to decide on the 
level to insert the drill through the skin {Ftg 342) 
4 Intrathoracic Lesions — In a radiograph the 
nbs form adequate markers for the chest, and by 
draiving lines from front to back it is possible to 
determine the direction in which the drill should 
be passed to the lesion The paUent should be in 
the same position as when the radiograph was 
taken The distance from the midhne is easy to 
determine, but in some cases, especially if the 


radiographs were made with a portable machine, 
correction may be necessary for the divergence of 
the beam in determining the distance from the mid- 
hne of the point to be aimed at The lesion usually 
feels firmer than the lung through which the dnll 
is passed When the firmer tissue is reached, the 
trocar is removed and drilling commenced The 
heart, aorta, and superior vena cava are all, of 
course, structures to avoid, but with rational confi- 
dence in one’s judgement, accidents do not occur. 



although the proximity of the heart or aorta may 
cause alarming excursions of the free end of the 
drilhng needle Local anaesthesia is often adequate, 
but a general anesthetic more comfortable 

5 Intra-abdommal Lesions — ^These cause 
most trepidation unless there is a large tumour 
reaching the surface It is necessary to judge if the 
tumour IS retroperitoneal, in which case it may be 
reached through the back, or, m the case of a pelvic 
tumour, extraperitoneally by passing the needle 
below Poupart’s ligament into the tumour 

The tumour may sometimes reach the surface 
of the abdomen over only a small area It is possible 
sometimes to push the bowel out of the way Only 
when sure that the tumour can be punctured without 
the risk of going through bowel should the drill be 
mserted In this way a biopsy can be obtained 
without difficulty with novocain anesthesia in many 
patients In one patient with a tumour between the 
hver and the kidney I adjudged it safest to penetrate 
the tumour by going through the liver, the resultant 
biopsy changing the diagnosis from Hodgkin’s 
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disease to neurofibrosarcoma In another case a 
retropentoneal tumour sent for radiotherapy proved 
to be a hydaad cyst 

6 Prostatic Lesions.— These are best dealt 
with m the hthotomy position It is necessary to 
have the left index finger in the rectum The 
needle is inserted through a small stab in the skin 
of the perineum, tvitli the patient anesthetized 
(preferably general) The needle is easily felt, and 
can be guided into the prostate The trocar is 
then removed and drilhng commenced 

TECHNIQUE 

The techmques of the methods employed in this 
senes of cases are different for aspiration biopsy and 
dnll biopsy from the pomt of view of obtaimng the 
tissue, and there are shght differences in the treat- 
ment by the pathologist of the matenal obtained 
Aspiration Biopsy. — ^The techmque for obtam- 
mg the tissue is the same as that described by 
Martin and Elhs (1930) 

A sharp hollow needle with an internal bore of 
about I 5 mm diameter is attached to a 20-c c 
synnge with a closely fittmg piston The tumour is 
^ed, if necessary, by the left thumb and index 
finger (e g , in the case of an accessible tumour such 
as a lymph-node, breast tumour, or similar lesion) 
Local anesthesia is used mtradermally at the 
mtended pomt of puncture and interstitially as 
required to render die procedure painless, at the 
discretion of the operator A small puncture is 
made with a scalpel (since otherwise a disk of skm 
may be punched out by the needle and block it) 
The nee^e is mtroduced through the skm into the 
tumour and then the piston is withdrawn, producmg 
suction by the syrmge Keeping the piston with- 
drawn m this way by means of the forefinger of the 
nght hand braced agamst the end of the barrel of 
the synnge, the needle is pushed through the tumour 
and then withdrawn i or 2 mm before pushmg 
It agam m a different duection This manceuvre 
serves to cut off the thread of tissue m the syringe 
Without withdrawing the needle firom the tumour 
the process can be repeated two or three times 
Then the suction is partly released and the needle 
withdrawn from the tumour Complete release of 
suction may result m the tissue being left in the 
tumour When the needle is being withdrawn 
from the skm the ussue may remain m the needle 
or be sucked into the synnge, which is filled with 
au and used to expel the tissue into a smtable tube 
If the tissue is sucked into the syrmge the pieces are 
best picked out with the scalpel and put into the 
specimen tube If the pieces are very broken up, 
however, the syringe is best rmsed out vigorously 
with the formahn soluuon which is used as a fixaUve 
The formahn is put into the specimen tube, which 
IS then ready to go to the laboratory 

Drill Biopsy — ^The techmque is the same 
except that a squared-off needle of the type shown 
m Ftg 339 is used, the free end being bevelled and 
sharpened This is mtroduced, using a pomted 
trocar, till it reaches the tumour Then the trocar 
is removed and the end of the needle fixed in the 
chuck of a dental dnllmg machme This is made 
to turn by an assistant or by the operator usmg 
the treadle of the machme While it is rotating the 


needle is pushed steadily in a straight hne into the 
tumour When the limit of the tumour is reached 
the needle is withdrawn about 2 mm and then, 
still rotating, pushed forward again m a different 
duection so as to cut off the thread of tissue A 
syringe is then attached to the needle and suction 
applied dunng the withdrawal of the needle The 



Fig 341 — Wire grid used for localizing a spinal lesion 
It IS fixed to the skm of the back with strappmg, therefore 
there is little distortion due to divergence of the X-ray beam 


thread of tissue may remain m the needle, but more 
frequently is sucked into the syrmge Its transfer to 
the specimen tube is effected as for aspuation biopsy 

Histological Technique — This may be aimed 
at stainmg a fresh specimen or at providing a paraffin 
block These methods are described elsewhere 
(Hermitte and Elhs*) The paraffin block method 
has been followed almost entuely m this series 
Three methods have been used Dr Hermitte 
receives the specimen m a centrifuge tube and after 
centnfugmg carries through the dehydration and 
embedding of the tissue m the tube, the block forming 
a cast of the centrifuge tube with the specimen at 
the top Centrifuging is earned out at aU stages of 
dehydration and the first tv'o paraffins Dr Barrie 
receives the specimen m a flat-bottomed tube, in 
which it IS allowed to settle Dehydration and 
embedding are carried out in this tube, the block 
formmg a cast with the specimen m the surface 
corresponding to the bottom of the tube These 
pathologists have dealt only with aspuation biopsies 
The techmque used by Dr Woods at the London 
Hospital has consisted in receiving the specimen in a 

* Section in Recent Advances tn Pathology (In the 
press ) 
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Fig 343 — Adeno-ba;>al cell epithelioma below right 
orbit 



Fig 344 — Fibrosarcoma 



Fig 345 — Normal parotid salivary gland 
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Fig 346 — Scirrhous adenocarcinoma of breast 
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347 — Pleomorphic fibre arcoma asoiraied from 
biceoa su J' ng 



Fig 348 — Granulation tissue aspirated from subacute 
innammator\ lesion of floor of mouth ( x 104 ) 


Figs 34 j~ 34 S — ^Aspiration Biopsies 
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Fig 349 — Portion of aspirated cervical lymph-node 
show ng typical changes of Hodgkin s disease including several 
Doroth> Reede cells ( x 104 ) 


Fig 350 — Portion of neurinoma of spinal nerve aspirated 
from swelling near angle of jaw, and showing typical palis- 
ading of nuclei of Schwann cells (X 104 ) 



Fig 351 — ^Basal-cell cylindroma aspirated from growth 
of temple (x 104) 



Fig 352 —Grade 3 squamous epithelioma 
(X 104) 



Fig 353 — Grade 2 squamous epithelioma 
(X 104) 
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Fig 354 — Grade 3 quamou pithelioma 
( V 104 ) 


Figs 349-354 — Aspibation Biopsies 
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small )ar with a screw top The pieces of tissue are 
picked out from it, dehydrated, and embedded in the 
usual way The specimens thus dealt with have 
for the most part been from drill biopsies, which 
may be dealt with more easily , occasionally, 
however, centrifuging of the fixative has been 



Fig 3SS — Caseous tissue (top) and tuberculous follicles 
with giant cell system (bottom) T B ( x 104 ) 


To facilitate this it is wise to have about 5 c c of 
3 8 per cent sodium citrate solution in the syringe to 
prevent clotting If the citrated blood is then 
expelled on to a filter paper, the specimen of tissue 
can easily be picked out Sometimes a swelhng may 
prove unexpectedly to contain pus or fluid A httle 



Fig 356 — Adenocarcinoma invading abdominal 
operation scar ( x 104 ) 
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Fig 3<;7 — Aspiration from myxochondroma 
of head of humeru ( x 104 ) 
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Fig 358 — Metastases of breast carcinoma aspirated 
from sternum (X104) 


1 IQS 355-358 ^Aspiration Biopsies 


required to obtain the specimen The block having 
been obtained, it is cut in the usual way and 
sections stained as decided by the pathologist 

Complications of the Clinical Techmque — 
These are of two types — those concerning the welfare 
of the specimen and those concermng the welfare 
of the panent 

The commonest difficulty is the presence of 
blood in the syringe A relatively small amount of 
blood suffices to hide the specimen The blood can 
casilv be fixed, embedded, and cut, when a cellular 
specimen can easily be picked out under the micro- 
scope after staimng It is better, however, to pick 
out the specimen before sending it to the laboratory 


pus or flmd can be put into a sterile tube for bacteri- 
ological examination and the rest treated as a histo- 
logical specimen 

Comphcations affecting the welfare of the patient 
may be immediate or develop later 

Immediate comphcations are rare Two cases 
only of this series suffered any immediate comphca- 
tion One of these was a middle-aged woman with 
a lymph-node tumour in the left lower cervical 
region In carrying out the aspiration biopsy with 
an excellent syringe, my forefinger slipped and the 
piston shot into the barrel of the syringe, driving 
the needle deep into the carotid artery and shattering 
the svringe Blood spurted through the needle under 
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because the puncture of the lung had rapidly 
developed into a tear owing to its emphysematous 
condition If I had realized the cause in time, 
death might have been averted 


Late comphcations experienced comprise two 
only One of these concerns a woman with car- 
cinoma of the breast, one of the very few of these 
biopsies not carried out by me During the two 
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Fig 371 — Gland of neck Squamous-celled carcinoma 
( ISO) 
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Fig 372 — Gland of neck Squamous celled carcinoma 
(y 49 5 ) 
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Fig 376 — Gland of neck 
Figs 371—376 — Drill Biopsies 


’ tuberculosis ( x 22s ) 
18 
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weeks following the puncture the patient developed 
an acute infection spreading from the site of the 
puncture, the skin sloughing over a large area The 


culture from this showed the infection to be diph- 
theritic, the operator in this case being a previously 
unsuspected carrier The patient made a perfect 




Fig 377 — ^Hodgkin’s disease ( X 337 s ) 


Fig 378 — ^Hodgkin s disease ( y 169 ) 




Fig 379 — Secondary carcinoma of gland ( X 262 5 ) 
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Fig 380 — Parotid ( x i8o ) 



Fig 381 


-Femur Psogenic granulation tissue 
(X 247 s ) 
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Fig 382 — Femur Pyogemc granulation tissue (x 50) 


Figs 377-382 — Drill Biopsies 
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recovery The other concerns a man of about 65 to carry out an aspiration biopsy This was done 
with a shadow of long durauon in the mid-zone of imder evipan antesthesia with the patient in his bed 
the left lung I was asked by the physician m charge The tumour was encountered, as usual, at the first 




- 

3-tX 







Fig 383 — Osteoclastoma ( x 33 ) 
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Fig 384 — Osteoclastoma ’ malignant 
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weeks following the puncture the patient developed 
an acute infection spreading from the site of the 
puncture, the skin sloughing over a large area The 


culture from this showed the infection to be diph- 
theritic, the operator in this case being a previously 
unsuspected carrier The patient made a perfea 
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Fig 378 — Hodgkins disease (x 169) 



Fig 379 — Secondary carcinoma of gland ( X 262 5 ) 



Fig 381 — Femur P\ogenic granulation tissue 
(y 2475) 



Fig 380 — Parotid (x igo) 



Fig 382 — Femur Pyogenic granulation tissue (x 50) 


Figs 377-382 — ^Drill Biopsies 
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recovery The other concerns a man of about 65 to carry out an aspirauon biopsy This was done 
with a shadow of long durauon in the mid-zone of imder evipan antesthesia with the patient m his bed 
the left Ivmg I was asked by the physician in charge The tumour was encoimtered, as usual, at the first 



Fig 383 — Osteoclastoma (X 33 ) 



Fig 385 — Cervical gland Hodgkin s disease 

tx 1725) 



Fig 384 — Osteoclastoma ’> malignant 



Fig 386 — Gland of neck Hodgkin’s disease (X 33 ) 



Fig 387— Liver 


Secondary carcinoma of lung 
(X 210) 


Figs 


Fig 388 — Liver 
383-388 — ^Drili. Biopsibs 


Secondary carcinoma of lung 
view of Fig 387 (X 42 ) 
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puncture and thick yellow pus sucked into the a pneumonitis from which he died within two 
syringe Nothing further was done, but the weeks 

patient developed signs two or three days later of No other comphcations have occurred 



Fig 389 — Osteoclastoma ( x 157 5) 



Fig 391 —Sarcoma (x 45) 
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Fig 390 — Osteoclastoma (y 30) 



Fig 392 — ^Tibia Chondrosarcoma (x 180) 
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Fig 394 — Carcinoma of thyroid ( x 45 ) 


Fig*? 3^^9-394 — Drill Biopsies 
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Technical Advantages of Drill Biopsy over 
Aspiration Biopsy —-The advantages of drill 
biopsy in my experience are — 

r The operator has greater control, not havmg 
to apply suction at the time of introducing the needle 
This is a great psychological advantage, giving more 
confidence to the operator, and thus makmg the 
procedure more widely apphcable 

2 A larger piece of tissue is obtained which, 
besides enabhng the pathologist to give a greater 
number of posmve reports, seems to permit also a 
greater degree of confidence in individual reports 
Both procedures may be carried out equally 
quickly, although the drill biopsy requires more 
speciahzed apparatus 



Figs 395 396 


By using a motor to drive the dnll it seems likely 
that the ease of operation might be increased, the 
speed of rotation of the drill controlled, and possibly 
an optimum speed decided upon * 

In conclusion, I should like to thank all those 
who have helped to make this account possible, 
espeaallyDr Hermitte, Dr Barrie, and Dr Woods, 
Pathologists at the Sheffield Royal Infirmary, the 
Sheffield Royal Hospital, and the London Hospital 
respectively, without whose pauence and skill the 
chmcal work would have been useless Dr Her- 
mitte, who provided the photographs of histological 
sections of aspiration biopsies, Mr Trent, physicist 
at the London Hospital, and Mr McOwan have 
been responsible for producmg the drilhng needles 
which I have used, while Mr John King has 

* Since this attic’e went to press a motor has been 
used to rotate the drill for months It is a distinct 
improvement in technique 


been responsible for the photographs of the drill 
biopsies Miss Wolff helped by finding the fields 
to be photographed Dr Walter Shanks, my 
assistant at the London Hospital, helped with the 
analysis of the aspiration biopsies All the members 
of the staff of a department help in one way or 
another to make possible any pubhcauon, and of 
others I would hke to thank especially the Sister, 
Miss D Hodgson, and my secretary. Miss Hallett 
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RENAL ANOXIA AND THE TRAUMATIC URiEMIA SYNDROME 

By Squadron Leader E M DARMADY, R A F V R 

PATHOLOGIST TO ROYAL AIR FORCE HOSPITAI , WROUGHTON, AND ROYAL AIR FORCE CASUALTY CLEARING STATION IN ENGLAND 


It was the experience of the staff at the RAF 
Casualty Clearing Station in Fngland that successful 
surgery was often marred by the onset of ursmia 
which sometimes proved fatal The Umt was 
deahng with casualties evacuated by air from 
Western Europe and only those cases which were 
unfit to travel further or which reqmred immediate 
surgery were admitted to hospital Among lOjOoo 
casualties admitted there were 44 deaths, and in 12 
of these cases death was directly due to renal failure 

As It was felt that an early report might assist 
m the recogmtion of similar cases, full details were 
pubhshed of the first 6 of these fatal cases, and of 2 
cases in which renal failure was recognized climcally, 
and which recovered (Darmady et al , 1944) 

Biochemical investigations were continued and 
the present report deals with a further 6 cases of 
fatal traumatic urtemia and 3 more cases of urtemia 
with recovery It is clear that the biochemical 
course of all the cases and the histological changes 
found post mortem m the fatal cases are sufficiently 
similar to warrant the assumption that some common 
factor was operative in producing the urxmia 

DESCRIPTION OF THE SYNDROME 

The chnical features are characteristic and in the 
series under consideration all were severely wounded 
men who had suffered considerable loss of blood, 
accompanied by shock reqmring energetic resuscita- 
tive measures Thus in many cases prolonged 
periods of hypotension were recorded Major 
vessels were involved in the injury in 9 cases and 
14 had fracture of long bones Except for Case 17, 
no crushing injury or imdue damage to muscle was 
observed Dehydration was particularly noticeable 
in 3 cases Blood transfusion had not been given 
in Case 15 , the remainder had received Group 
‘ O ’ blood supplied by the Army Blood Transfusion 
Service. Transfusion reactions were observed in 
3 cases only Sulphamlamides had been given in 
to cases 

The onset of symptoms took place between the 
second and sixth day after injury The first sign 
was usually anorexia, with a tendency to hiccup, and 
this was followed in the course of a few days by 
copious vomitmg The tongue was dry and brown, 
and the patient was drowsy with attacks of hallucma- 
tions Cyanosis was frequently present Occasion- 
allj' a petechial rash was seen over the upper parts 
of the body This was thought to be a manifestation 
of fat embohsm (a common feature m severely 
wounded casualties) Durmg the prodromal period 
ohgima was present, although this was not always 
obvious unless a fluid mtake and urmary output 
chart was kept Anuria developed in Case 14 
Anaimia was also present, and once urtemia was 
apparent the blood-pressure was frequently raised 
(7 cases) The condition of the patient rapidly 
deteriorated, and withm ten days from the injury 
or exating cause death occurred In those cases 


that recovered the sudden improvement was dramatic 
and occurred about the sixth to the eighth day 
FuU details of these cases have been recorded 
elsewhere (Darmady, 1946) 


BIOCHEMICAL CHANGES 


All the cases recorded had an enormous rise in 
blood-urea, oliguria, and a disturbance of electrolyte 
balance 

Blood-urea — ^Estimation of the blood-urea is 
of considerable importance, since it is this which 
differentiates the case of traumatic urtemia from 
other severely wounded men Fig 397 shows the 
blood-urea estimations made on 79 seriously wounded 
casualties These cases were selected either because 
they were on the dangerously ill list or had ischaemic 
hmbs The estimations were carried out on admis- 
sion to hospital, which was between 2 and 5 days 
after wounding, at which time traumatic urtemia, 
if present, would be already apparent Fig 397 
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Fig 397 — Blood urea levels, taken on entry, in 79 
seriously wounded battle casualties 


shows that 28 (35 per cent) had a raised blood-urea, 
and approximately 60 per cent of the total number 
examined had a diminution of urea clearance The 
highest blood-urea recorded from this series was 
only 66 mg per cent In Table I it will be seen 
that the initial values in the 1 1 cases of fatal traumatic 
uraemia are on a considerably higher level, and that 
there is a progressive rise of the blood-urea This 
high level may be maintained for several days 
before death occurs Table II shows the blood-urea 
from the cases which recovered In this series the 
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blood-iirea values tend to be lower, and nse to a peak 
about the sixth to the eighth day, when there is a 
sudden fall. This fall is sometimes dramatic {Case 
i6) and suggests that a ‘ cnsis ’ has occurred The 
significance of this will be discussed later 

Oliguna — ^This was present m all cases and 
had some cunous aspects, smce the volume of unne 
passed bore a relationship to the intake of flmd 
This IS shown m Table III, where the fimd mtake 
and output is recorded during the first three days 
that Case lo was under observauon The first figure 
m the mtake column refers to the volume of isotomc 
sahne given intravenously, and the second is the 
amount taken by mouth In the output column 


the first figure is the amount of unne passed , the 
second the quanuty of vomit or of fluid removed by 
gastric suction These figures demonstrate clearly 
the retention of fluid within the body and the 
relationship of urine secreted to flmd intake This 
table also shows other characteristic features of 
traumatic ursemia The urmary urea remains 
constant at values at between i 8 and 2 i mg per 
cent in spite of the fact that the blood-urea value 
swmgs between 496, 461, and 473 mg per cent The 
specific gravity of the urine remained between 1014 
and 1018 The pH. of the urine did not vary with 
the alteration in alkah reserve (44-66 vols per cent) 
but remained at 6 4-6 6-6 8 


Table 1 — Blood-urea Findings in Fatal Cases of Traumatic Uraemia 


Case 

Nature of Injurs j 

Days after Wounding 

No 

1 

4 ! 

^ 1 

6 

’ 1 

8 

9 1 

to 

( 11 

t 

12 

13 

14 

15 

j 16 

Later 

f 

t 


!-! 

Died 

1 ' ' I - ! 

' 


2 

Left forearm and buttock , trau- 
matic amputation of left leg 

! 

240 [ 

1 

285 1 

1 

' Died ' 

1 1 




1 

j 

1 1 

i 



3 ; 

Gimshot Vtound, foot , compound 
fracture of radius and ulna 

1 6 S '1 

270 1 

1 

408 1 

Died 1 

1 





1 

1 




4 ' 

1 Thigh , gas gangrene , C/ septtque 


] 



138 1 

260 1 

424 1 

Died 1 ' 1 ' 1 


s 

1 Compound fracture, tibia and fibula 

, ' 

1 

! 



490 1 

480 I 

600 1 

730 

960 1 

i 1100 

720 

774 

Died 


6 

' Chest, buttock, and loin , com- 
1 pound fracture of humerus and 

1 radius and ulna 




103 

60 1 

91 1 

148 1 

1 219 ^ 

Died j 






9 

Compound fracture of femur with 
muluple flesh wounds 

1 91 '1 

' 1 

, 163 1 

1 

[ 181 ' 

1 IS 6 

1 

309 


Died ' 


1 


1 

1 




10 

Popliteal fossa , amputation of leg | I | | 

496 1 

461 

473 

451 

380 

336 

280 1 

488 1 

520 

Died 

14 

Multiple gunshot wound of abdo- ' 

men , duodenal fistula | 

. 

172 

, 296 ! 

1 

231 

351 

' Died 1 


1 

1 

1 



IS 

Multiple bums 

131 

1 t Died 5 ' 1 1 1 j 1 


17 

Extensive crush injury of leg 

' 85 

1 140 

228 

i 263 

' 272 j 

344 ' 

296 

^ Died ' 
452 

1 ' 


i 1 
1 

1 




The progressive nse of blood-urea is seen m ii fatal cases of traumatic uratmia This is strikmg, not only because of the very high 
levels wmch may be attained, but because of the ability of the body to survive these levels for several days The vanety and extent 


Table II Blood-urea Findings in Cases of Traumatic Ur/emia with Recovery 


Case 


Nature of 


Days after Injury 


NO 1 

Injuries | 

4 , 5 1 6 

7 

8 1 9 

10 1 II ] 12 j 13 

14 

15 

i i6| 17 j 18 

19 

20 1 21 [22 23 1 24 1 25)26 

7 

Compound fracture j 
of femur involvmg i 
vessels ■ 

1 

! 

1 

102 

1 

1 

148 

1 1 

1 

j 1 


86 

! 

i 

1 

1 

1 32 

1 

i 

! 

j 1 1 1 1 1 ! 

i 1 * 1 

1 1 

8 

Gunshot wound leg ' 
neck, chest wall, fore- 
arm, and fracture of ' 
big toe 

' 1 

1 


1 ' 

1 

1 

Ise j 

i 1 

1 

1 1 I ! 

59 

1 

1 

! 

i 1 

1 

' ! 1 • 

, ' 1 1 

1 t 1 

' ! 27 

) 

1 1 

II 

Compound fracture of 
leg traumatic am- 
putation of right leg 
wounds of thigh and 
buttock 

1 , ^58 

1 ! 

120 

1 

1 

II2 j 

! 

109 j 98 j 61 j 46 

1 

! 1 1 

1 

i 

i 

i 

1 

I 1 i ' ! 1 ' ' : , 

1 « ! ' j 

1 

1 i 

1 

1 

12 

Fracture of femur | gi 

multiple wounds of 
buttocks 

1 135 1 to6 95 1 104 1 92 ] 72 

1 1 

jso 38 | 1 

i j 


16 

1 4^0 t 820 j 220 1 160 124 1 j 

^ i 1 ' ' 1 

93 ! ' 73 ! ' 50 1 ' 40 j 

i 1 1 

1 
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Disturbance of Electrolyte Balance — ^This 
presents several problems, since not only was 
there an acidosis but also hypochlorsemia It was 
easy to alter the alkali reserve by treatment with 


Table III — Biochemical Data from Case lo 



Days aiilr Wounding 

II 

12 j 13 

Blood urea (mg per cent) 

496 

j 461 ' 473 

Alkali reserve (vol per cent) 

j 44 

1 — 1 64 

Intake (oz 

1 100 

' 80+20 1 

! 100 

1 20+80 

90 

1 70 + 20 

Output (oz 1 1 

\ 58 + 14 

64 

60+4 

66 

SO + 16 

No of specimens of urine ' 
passed | 

1 7 ' 5 

' 9 

1 

Specific gravity 

1018-1012 1 1018-1012 

1 1018-1012 

Urinary urea (mg per centl 

21-18 1 19-18 

1 19-18 

pH j 6 4 

6 6-6 8 

6 6-6 8 


T-l—t, — ,1 ^ r, ^ Case 10 IS shown on the eleventh, 

fter wounding (Table III) The 
' mn refers to the volume of iso 

I Ij and the second is the amount 
taken by mouth In the output column the first figure is the 
amount of urine passed the second the quantity of fluid 
vomited or removed by gastric suction The retention of 
fluid within the body is noticeable Each specimen of urine 
passed was tested separately for specific gravity, pH, and 
urinary urea The figures recorded represent the maximum 
variation each day 


of the leg was done after rcsuscitaUon with three pints 
of blood and four pints of plasma Post-operative shock 
was treated with a further two pints of blood On the 
third day after wounding his blood-urea was 91 mg 
per cent (Fig 398) On the fourth day after wounding 
he was transferred to the RAF Hospital He was 
hiccuping, and it was found that his scrum alkali reserve 
and his blood-chloridcs were subnormal 1000 c c of 
J-mol sodium lactate were given, and there was an 
immediate and dangerous swmg from acidosis to alkalosis 
This was corrected with 1500 c c of isotomc saline daily 
given by mouth, but in spite of this there was a progressive 
rise of blood-urea, which reached 303 mg per cent on 
the day before death 

Case 10 — C S M E showpd the difficulty of main- 
taining the electrolyte balance He was admitted on 
the tenth day after receiving a through-and-through 
wound of the popliteal fossa with a compound fracture of 
the femur There had been severe and prolonged shock 
immediately after wounding and he had received exten- 
sive resuscitation On admission he was cyanosed , 
his tongue was dry and very furred, and he had persistent 
hiccup His blood-chloride and his alkali reserve were 
subnormal (fig 399) fn this case alkalis were used 
with caution, and he was treated by isotonic saline intra- 
venously , his daily intake being maintained between 
90 and 100 fl oz The pauent showed satisfactory pro- 
gress, and the blood-urea fell considerably On the 
sixteenth day after wounding he had a severe secondary 
haemorrhage which necessitated an emergency amputa- 
tion above the site of fracture His general condition 
was such that he was given three pints of blood Once 
more he developed acidosis and was therefore given 
500 c c of ; -mol sodium lactate intravenously His 



Fig 398 — Shows the biochemical course of Case 9 There is a progressive rise in the blood urea On the fourth day the blood 
chlorides are low and the patient is in a state of acidosis This case illustrates the ease with which the patient can be brought 
from acidosis to a state of alkalosis 


intravenous sodium lactate, but the restoration of 
the alkah reserve was difficult to maintain Even 
if the electrolyte balance of the blood is corrected 
early, the disease is sull progressive and there is a 
continued rise in blood-urea (Cases 9, 10, Table /) 

Case 9 — Private K was admitted, under Sq /Ldrs 
Morel and Belcher, on the fourth day after receiving a 
perforating wound of his popliteal fossa Amputation 


condition deteriorated , his blood-urea rose, and he 
died on the nineteenth day 

It was found m other cases that the pH of the 
urine failed to reflect the level of alkali reserve, and 
it was usual for patients to secrete acid urine after 
the alkali reserve had been increased or while in 
alkalosis , even cases of a milder nature with recoverv 
showed this phenomenon 
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Case II —Sapper B was admitted under the care of 
\Xhng Commander J C Scott and Sq /Ldr Vitek on 
the seventh day after wounding He had received 


In none of the fatal cases did the blood-chloride 
value return to normal levels, whereas in the bio- 
chemical investigation of severely wounded battle 



wounds of the left leg and buttocks in a imne explosion 
Resuscitative measures had included 2 pmts of blood and 
3 pints of serum intravenously, debridement had been 
earned out and his leg placed in plaster At the time of 
admission (seventh day after woundmg) his condiuon was 
senous The blood-urea was 120 mg per cent (Fig 
400) The CO.-combmmg power of the serum and 
blood-chlorides was low He was secreting a urine of 
pH 5 2 He was given saline by mouth and i litre of 
/-mol sodium lactate soluuon and 2 litres of glucose- 
sahne intravenously, and on the day following his alkali 
reserve had risen to 68 vol , the pH of his urine being 
5 4 Treatment was continued on the same lines and 


casualties it was found that although imtially the 
blood-chloride was low there was a progressive 
increase to within normal limits Further, the use 
of alkahs was liable to cause a severe alkalosis This 
would appear to be important, and will be com- 
mented upon in the discussion 

Further biochemical abnormalities were the rise 
in serum-potassium and inorgamc phosphate , in 
some cases there was a fall in serum-sodium, and m 
the later cases serum- calcium, but the last four 
observations were infrequent and cannot be given 
in full 
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case of traumanc uramia (Case ii) The reaction of the unne does not 
Tnent™! rif it ^ ? CO -Combining power of the blood The patient is in alkalosis on the tenth day and secretes 

a neutral unne when the blood urea has returned to normal the unne becomes alkalme 


the alkab reserve rose to 88 vol , the urme snll remainmg 
acid An improvement m his general condition was 
noted His blood-urea had returned to normal limits 
on the twelfth day, but it was not until the thirteenth 
day that the urme became alkaline He progressed to 
complete recovery 


AUTOPSY FINDINGS 

Macroscopical — The post-mortem examina- 
tions were earned out as soon as possible after death 
In some cases amputation had been performed The 
degree of muscle damage was shght, except in 
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Case 17 The tissues and muscle groups adjacent 
to the wounds were carefully incised in order to 
assess the amount of necrosis, which was msigmficant, 
and to exclude the presence of concealed hematoma 
Search was made for other internal injuries 

In Cases 5, 9, lo, 15, and 17 there had been 
evidence of ventricular failure in life, and this was 
confirmed post mortem In the majority of cases 
mmor degrees of fat embolism were found, particu- 
larly in the lungs 

The kidneys of all cases were similar In those 
dymg early, the capsule stripped easily, the cut 
edges were everted The demarcation was accentu- 
ated by the yellow ghstemng texture of the cortex 
In those cases dymg later, the kidneys were cyanotic, 
although the yellow refractile surface of the cortex 
was agam noticeable The capsule was wrinkled 
and suggested that the kidney had been under 
tension No other gross lesions were found m 
other organs 

Microscopical — Microscopical examination of 
the hver, spleen, heart, brain, lungs, suprarenals, and 
kidneys were earned out in every case The last 
four organs were also exammed for fat Except for 
Case I, no lesions were noted m the suprarenals, and 
m this case there were small punctate hemorrhages 
scattered throughout the gland In turmng to the 
kidney and hver, however, the close similarity of the 
changes to those seen by Bywaters and Dible (1942), 
Shaw Dunn, Gillespie, and Niven (1941), and 
Maegraith and Findlay (1944) was immediately 
noted 

The hver showed a central vein necrosis, and m 
Cases 5 and 10 there was increase of reucuhn fibres 
and early fibrosis The histology of the kidneys 
varied oiily shghtly from one another In the main, 
however, the changes were proportional to the length 
of survival All cases had widespread necrosis of the 
tubular epithelium, most marked in the ascending 
and descending loops of Henle Loss of nuclear 
staimng and crenation of the tubular epithehum lying 
free from the basement membrane were frequently 
seen without defimte cast formation In later cases 
epithehal ‘ phcation ’, concentrated in the collecting 
tubules, was also observed In some, degenerate 
epithehum was seen lying m the lumen, whilst 
regeneration of the basement membrane was seen 
surrounding it 

Alteration in the glomeruh was mimmal Many 
appeared bloodless and a thin layer of eosinophihc 
material was arranged peripherally around Bowman’s 
capsule In the later cases this was not so notice- 
able The first convoluted tubules showed only 
imld degenerative changes There was a loss of 
nuclear staimng and pyknosis of the muscle Lying 
m the lumen of the tubule a ‘ catarrh ’ composed of 
albununous material was seen In the second con- 
voluted tubules changes were more advanced, 
epithehal degeneration and cast formation being 
obvious 

The presence of casts was most strikmg m the 
ascending and descending limbs of Henle The 
numbers varied from case to case and from area to 
area The mterestmg feature was the obvious 
change m their composition {Fig 401) In those 
cases dymg early they appeared to consist largely 
of hyaline matenal , in the later cases pigment casts 


were seen more frequently In some, pigment was 
seen surrounding some central focus, e g , a fragment 
of degenerate epithehum or sulphamlamide crystals 
{see Fig 402) When stained by Masson or Mallory 
the casts appeared to consist of protein, but the stain 



Fig 401 — Section of the kidney showing degeneration of 
the epithelium m the ascending and descending limbs of 
Henle as the most marked feature of this syndrome The wide 
variety of cast formation is also noticeable H & E ( x 90 ) 

was taken up irregularly and varied from blue to red 
In places granular material was also seen, staimng 
pink with Mallory At the same time, stnppmg up 
of the degenerative epithehum is seen (‘ phcation ’ — 
Bywaters and Dible, 1942), whilst the remairung 



Fig 402 — The formation of the cast frequently occuia 
around sulphamlamide crystals There is also degenerahon 
of the surrounding epithelium H & E ( x 185 ) 

casts were infiltrated with polymorphonuclear leuco- 
C3ites and plasma cells This was most marked in 
the collecting tubules 

All cases showed tubulovenous ruptures (Shaw 
Dunn, Gillespie, and Niven, 1941 , Bywaters and 
Dible, 1942 , Maegraith and Findlay, 1944) In 
some cases these were obvious, but in other cases 
were difficult to find Serial section in areas where 
mterstitial blood was seen led to their discovery in 
all cases {Fig 403) Tubular ruptures occurred 


f 
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most frequently in the boundary zone^ and, although 
usually m venous spaces, it also occurred m the 
mtersntial tissues In some veins, particularly m the 
later cases, organizing thrombi were also observed 
(Ftg 404) 



Fig 403 — The absence of blood from the Rlomerulus and 
the ‘ catarrh ’ lying wilhin the lumen of the first convoluted 
tubules IS a feature of the syndrome In addition two 
tubules about to rupture mto a vein are also seen The lower 
has an ante-mortem thrombus adhermg to its proiectmg 
surface Mallory ( x 52 ) 

Senal section of these veins show that they do 
not necessarily occur as a result of tubulovenous 
ruptures 

In the mtersotial tissue a patchy cedema was 
frequently observed m early cases Later cases 



showed locahzed groups of histiocytes, and lympho- 
cytes, with early fibrous tissue formation These 
were observed more commonly m the boundary 
zone, and are probably the result of tubulovenous 
ruptures 

DISCUSSION 

Some difficulty was experienced m assessing the 
part played by the disturbance of the electrolyte 


balance in the production of traumauc urseima 
Acidosis has long been recognized as accompanying 
severe clostridial infection (Almroth Wright, 1917)1 
but as the result of the experiences of the Staff of 
RAF Hospital, Wroughton, it was soon clear that 
hypochlorffiinia and acidosis were often present in 
cases not complicated by gas gangrene These 
findings are supported by Cooke et al (1945) In 
these patients the response to treatment was gratify- 
ing, and, provided sahne was given by mouth, in the 
majority of severely wounded men no other treatment 
was necessary It was also noticed that in both 
these types of cases, in spite of the severity of their 
biochemical upset, kidney function was not grossly 
unpaired In support of this, the following case is 
quoted 

Sgt P developed fulminanng gas myositis, with 
aadosis and hypochloramua He was aged 23, and was 
admitted eighteen hours after woundmg, under the care 
of Sq /Ldr Corson His injuries consisted of gunshot- 
vvoucui corapound. fracture of right femur A local 
debridement had been carried out soon after wounding, 
and he had been evacuated m a Tobruk plaster 

On admission he was extremely restless and com- 
plained of pain in his leg Durmg the mght his condition 
became very much worse and it was clear that he had 
developed fulnunatmg gas myosms Emergency amputa- 
tion was earned out above die fracture site, at the same 
time transfusion with 3 pints of blood was given, with 
120,000 units of polyvalent anti-gas-gangrene serum 
intravenously This was followed by 500 c c of J-mol 
sodium lactate and 1000 c c of isotomc saline A full 
course of pemcillm, 15,000 umts three-hourly, was also 
started After this he rapidly improved, and was 
evacuated to an E M S hospital on the sixteenth day 

The biochemical changes m the above case are 
illustrated m Fig 405, and besides stressing the gross 
disturbance of electrolyte balance and absence of 
kidney failure, bring out several other points (l) 
There is an immediate alteration in the CO»-combin- 
mg power by the intravenous use of 500 c c of -mol 
sodium lactate soluuon, but the response to sodium 
chloride is slow , (2) The body conserves its stock 
of sodium chlonde after depletion, for even after 
the blood-chloride has returned to lie normal there 
IS no secretion of chlonde in the urine for three to 
four days 

It IS obvious that adequate biochemical facihties 
are necessary before treatment of these cases can be 
undertaken, so that the COj-combimng power can 
be observed dunng treatment The fact that an 
acid urme may be secreted m the presence of alkalosis 
has been noted again and again This is m accord- 
ance with the findings of a large number of workers, 
and was a feature m the salt-deficiency experiments 
of McCance and Widdowson (1936) Observations 
on the urinary pH alone may lead to over-alkalmiza- 
uon, and this is not without its dangers Many 
writers (Cooke, 1932 , McCance and Widdowson, 
1937, Oakley, 1935, Cope, 1936, Nicol, 1940, 
Maegraith and Havard, 1944 , and the Army Malanal 
Research Umt, 1945,) have laid stress on this pomt 
Again, Wakeman et a] (1932) and Maegraith and 
Findlay (1944) have shown that urtemia m black- 
vvater fever may occur equally in acidosis or m 
alkalosis (and the kidney lesion m blackwater fever is 
essentially similar to the kidney lesions in trau- 
matic uremia) Bywaters (1945) suggested that the 
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production of an alkaline urine is an essential part of 
the treatment of cases of traumatic anuria following 
crush In this series of cases it was found difficult 
or impractable to produce an alkahne urine, and 
It IS submitted that this method of treatment is 


During the next ten days three attempts to close the 
duodenal fistula failed, and, in spite of intravenous and 
intrasternal infusion of casein hydrolysate, glucose, and 
saline, he developed uraimia and died, 38 days after 
initial injury His blood-urea rose to 290 mg per cent 
the day before death 



Fig 405 — Shows the biochemical changes in a seiiously wounded man Note the initial senous redurtion in serum CO, combinmg 
lower and in blood-chlorides Chlorides were not found in the unne until the blood chlorides had reached normal for three days 
this case showed slight elevation of the blood-urea 


impossible to achieve Indeed, in view of the ill 
effects of over-alkalimzation, it is probably dangerous 
The general survey of the present series and the 
above cases in the literature would seem to indicate 
that It IS more important to correct the salt deficiency 
than the alkali reserve But since a low alkali reserve 
and low blood-chlorides have been found in other 
wounded men, it is felt that the electrolyte balance 
does not, in fact, play a major part in the production 
of traumatic uremia 

Turning to the discussion of other possible 
aetiological factors in production of this type of 
uraemia, it is well to decide which of the lesions 
observed in the kidney can be considered as truly 
characteristic First, it would appear that the 
presence of pigment casts in the tubules is not an 
essential feature Two additional cases may be 
referred to in evidence of this In the first case, 
epithelial degeneration in the descending and 
ascending hmbs of the loops of Henle and tubulo- 
venous ruptures were present without any casts 
being found, and the patient died with a raised 
blood-urea 

Case 13 — A corporal, aged 23, was wounded on 
Sept 23, 1944, in Northern Europe He received a 
compound fracture of ubia and fibula, with a penetrating 
wound of his right loin On the following day an explore 
atory laparotomy was performed, but, although a large 
retroperitoneal haematoma was found, no perforaUon of 
the gut was seen Twelve days after his injury the wound 
broke down, discharging duodenal fluid He was 
esacuated by air, and, on arrival 20 days after woundmg, 
the wound was still discharging His blood-urea was 
91 mg per cent and serum-chlondes 303 mg per cent 


At post-mortem examinauon a large abscess was 
walled off m the duodenal area This extended backwards 
into the loin A large fistula was found in the second 
part of the duodenum posteriorly about J in by in m 



Fig 406 — Marked degeneration of the epithelium of the 
hmbs of Henle are seen without cast formation in a case dying 
of duodenal fistula, with severe urea retention H & E 

(X 52) 

diameter, through which duodenal fluid escaped The 
liver showed an early fatty change The kidneys were 
enlarged and the cut surface presented the picture of 
‘ traumauc uramia ’ However, on section, although 
epithelial degeneration of loops of Henle were noticeable, 
cast formation was conspicuous by its absence (Fig 406) 
A few tubulovascular ruptures were also found 



THE TRAUMATIC 

This should be compared with that from another 
case of traumatic ursemia (Case 9, Fig 401) 

The second case died nme days after a head 
injuryj and the blood-urea was only 56 tng per cent 
twenty-four hours previous to death There were 
abundant casts in the tubules, but no demonstrable 
changes in the tubular epithelium 

Sgt R, was involved in a jeep accident, receiving 
a hacture of his femur and base of the skull He was 
given a blood transfusion and his femur placed m a 
Tobruk plaster Forty-eight hours later he was evacu- 
ated by air to Wroughton On arrival, he was semi- 
conscious Hxmoglobin was 10 5 g , hematocrit 31, 
alkah reserve 39 vol per cent Urine showed no fat 
He was treated by oral saline drip, but his condition 
deteriorated and he died eight days after injury, his 
blood-urea being 56 mg per cent one day before death 
Post-mortem examinauon showed a fracture of the 
skull extendmg from the left parietal bone through the 
petrous bone and across the body of the sphenoid, 
extendmg forward through the wing of the sphenoid 
on the nght side Considerable oedema and laceration 
of the brain was noticeable No evidence of fat embolism 



Fig 407 — Cast formation in the colleamg tubules and 
limbs of Henle of the kidney are seen in a case dying from 
head mjury, and without severe urea retention H & E 

(>■52) 

was seen No other abnormahty of the other organs 
was seen except that the lungs were extremely oedematous 
On section, the kidneys did not show noticeable epithelial 
tubular changes, although large numbers of casts were 
seen (Fig 407) 

Cummgs (1942) has reported similar findings 
Takmg these two cases with the previously 
described cases of traumatic uriemia, it can be stated 
that pigment casts may be present without evidence 
of renal failure and that all cases with degeneration 
of the loops of Henle show evidence of renal failure 
It would appear that the tubular change is the 
essential and charactenstic lesion m these cases 
dymg of uraemia and that the presence of pigment 
casts is incidental This is in accordance with 
the opimon expressed by De Navasquez (1940), 
Bywaters and Dible (1942), Eggleton et al (1943), 
and Maegraith and Findlay (1944), who did not 
accept the origmal theory put forward by Barratt 
and Yorks (1909), Baker and Dodds (1925), and 
Morrison (1941) that renal failure was caused by a 
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blockage of the tubules by epithehal debns and 
C3StS 

The possible causes of this tubular degeneration 
must now be discussed Many workers have 
suggested that some toxic substance acts upon the 
renal tubular epithehum (Minami, 1923 , Bywaters 
and Beale, 1941 , Bywaters and Dible, 1942 , and 
Eggleton, 1944) It has been suggested that this 
nephrotoxic substance is denved from damaged 
muscle, but in this senes now reported many of the 
cases had little muscle damage, and during the same 
penod many wounded men with extensive muscle 
necrosis were examined and showed httle, if any, 
disturbance of renal function Experimental workers 
have been unable to reproduce the syndrome by the 
crushing of limbs (Bywaters and Popyak, 1942 , 
Duncan and Blalock, 1942, and Eggleton et el, 

1943) , nor IS It produced by the introduction of 
pigment into the circulation, unless the animal is in 
a state of acidosis (Bywaters and Stead, 1944 , Bing, 

1944) Foy et al (1943), m criticizing previous 
workers m this field, suggest that dehydration and 
the substance used to produce acidosis have an 
equally important role in the production of renal 
failure 

The views of Tombs (1942) and Maegraith, 
Havard, and Parsons (1945) have recently attracted 
attention These authors have suggested that there 
are many examples of this syndrome in the hterature, 
and that a diminution in blood-flow through the 
kidney is the possible factor m its production They 
beheve that the renal anoxia produced in this way, 
should It persist, would cause damage in the areas 
last supphed by blood, 1 e , the loops of Henle, the 
area in which the maximal damage is found The 
work of Cournard et al (1943) and Lauson et al 
(1944) has brought conclusive proof that vaso- 
constriction of renal arteries occurs in shock When 
shock is produced in animals by bleeding, ursmia 
may develop (Meyler, 1935 , Corcoran and Page, 
1943 , Philhps et al , 1946) Again, temporary 
occlusion of the renal vessels with local anoxia 
produces a picture comparable to traumatic ursemia 
(Scarff and Keele, 1943, Van Slyke et al, 1944, 
Badenoch and Darmady, 1947) It must be pointed 
out that m the present series of cases of traumatic 
urffimia, factors which might lead to renal vaso- 
constriction were invariably present (1 e , shock and 
damage to major vessels and hmbs) Barnes and 
Trueta (1942) have shown that localized trauma of 
one leg in animals will lead to widespread arterial 
spasm, which might extend to vessels supplymg 
more vital organs Trueta (1945) has drawn atten- 
tion to the fact that in shock over-stimulation of 
peripheral nerves may cause persistent spasm of 
renal and other arteries, and this would lead to 
interference with the blood-supply and result in 
renal anoxia 

There seemed, therefore, strong evidence that 
vasospasm was responsible It followed that should 
the spasm be reheved suffiaently early the renal 
circulation might be restored, and the patient 
recover For many years it has been reahzed that 
renal vasoconstriction can be obtained by stimula- 
tion of the splanchmc and peripheral nerves (Bernard, 
j 1S89 3 Homer Smith, 1941), and 

that division of the nerves prevents this action 
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Trueta (1944) suggested that a ‘ splanchnic block ’ 
might act in a similar manner in the human The 
value of this manoeuvre has been shown in ‘ reflex 
anuria ’ (Rubritiusj 1925 , Havehck, 1925 , Hashnger, 
1927), and in incompatible blood transfusion (Hesse 
and FilatoVj 1933 , Raymond Peters, 1942) Cubitt 
(1936) found that a similar effect could be obtained 
by a high spinal anesthetic The effect of splanchmc 
block was tried in one patient {Case 16) This Pohsh 
private was wounded on April 25, 1945, receiving a 
gunshot wound of his left buttock and thigh On 
the following day his leg was found to be ischermc 
and the femoral artery injured An immediate 
amputation was performed through the thigh His 
post-operative condition was described as only fair 
Five days after wounding he started to hiccup, and 
on the sixth day he was evacuated by air and admitted 
to Wroughton He was now vomitmg, and his blood- 
urea was found to be 500 mg per cent (Fig 408) 
His flmd intake was limited, and on the eighth day 
after wounding his blood-urea had risen to 820 
mg per cent Splanchmc block was then performed 
His blood-pressure fell, and on the mnth day after 


SPLflNCMIC 

BLOCK 



traumatic uraimia It is pointed out, however, that 
splanchmc block cannot be successful if irreversible 
damage has already occurred, and, as Raymond 
Peters (1942) has said, “ It cannot be too urgently 
stressed that whatever, if any, value splanchmc block 
may possess, it should only be considered the key 
for unlocking the door to subsequent judiaous 
treatment ” 

Earher in this paper reference has been made to 
the ‘ crisis ’ which is a feature of those cases with 
recovery The theory of vasospasm and its sudden 
rehef can satisfactorily explain their rapid improve- 
ment, and IS seen to best advantage in Case 16 It 
would also account for the fact that kidney function 
tests performed in the convalescent stage show no 
residual damage 

Peters (1945) has recently suggested that mtra- 
renal pressure is responsible for the degeneration of 
the tubules He suggests that it occurs as the 
result of stagnation of blood, and the condition can 
be reheved by decapsulation of the kidneys This 
seems to be a heroic measure to undertake m a patient 
desperately ill, particularly in view of the work of 
Styrons and Leadbetter (1944) These workers 
carried out umlateral decapsulation m a case of 
this syndrome, and by means of uretenc catheters 
demonstrated that there was no difference m funcuon 
from either kidney, in either the acute or convalescent 
stage It seems probable that kidney lesions are 
due to cuttmg down of the renal circulation rather 
than a stagnauon of blood 
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Fig 408 — Shows the biochemical course of a case of traumatic ursemia with recovery The striking response to 
splanchnic bloc! suggests this treatment as a possible new line of therapy 


wounding his blood-urea had fallen to 220 mg 
per cent From this day his condition rapidly 
unproved He was transferred twenty-seven days 
after woundmg, his blood-urea being 40 mg per cent 
on discharge A further case. Case 17, was treated 
by this method, and, although urinary secretion was 
re-estabhshed, death occurred from cardiac failure 
The dramauc improvement seen m Case 16 can 
occur spontaneously (Belsey, 1942) , therefore it is 
unwise, at this stage, to attribute too much to the 
effects of the splanchmc block Pomtt et al (1945), 
in discussmg casualties from the B L A , have com- 
mented unfavourably on this form of treatment for 


In conclusion, there are many condiuons which 
are followed by a similar syndrome, often terminatmg 
in fatal uraemia (Bywaters and Dible, 1942 , Foy et 
al , 1943 , Maegraith, Havard, and Parsons, 1945 ) 
This syndrome is essentially the same as that now 
described as occurring in battle casualties, and the 
same renal lesion, degenerate changes in the loops 
of Henle, is present in all A satisfactory explana- 
tion of the cause has not yet been given The most 
acceptable theory seems to be that of renal 
anoxia, which may well be brought about by 
vasospasm This in its turn may be produced by 
various conditions such as shock, sensitizing antigens, 
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dehydration, and hypochloraenua It is suggested 
that vasospasm is the immediate cause of the renal 
failure and tubular damage, and further experi- 
mental work is essential to test this hypothesis 

SU2VIMARY 

1 A syndrome of uraemia following the hazards 
of war based on 17 cases is descnbed with special 
reference to biochemical and histological data 

2 The aeuological factors and the similarity to 
other conditions have led to the conclusion that the 
ultimate cause of death is renal anoxia The 
mechamsm of the production of renal anoxia by 
alterauon of the blood-supply to the kidney by 
vasospasm is debated 

3 The dangers of over-alkahmzation, and possible 
help through splanchmc block, are brought forward 
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OSTEITIS PUBIS AFTER SUPRAPUBIC OPERATIONS ON THE BLADDER 

WITH A REPORT OF TEN CASES 
By E KIRZ 

NORTH MIDDLESEX COUNTY HOSPITAL 


In the second quarter of the twentieth century endo- 
scopic operations have more and more supplanted 
the suprapubic approach to the bladder There 
will, however, always remain many indications for 
the latter method and possible complications cannot 
be disregarded 

Osteitis pubis IS mentioned m very few of the 
pubhshed papers dealmg with comphcations of 
suprapubic operations on the bladder The stand- 
ard text-books on urology and general surgery have 
practically no reference to this condition Two 
exceptions are Hugh Cabot’s Modern Urology (1936) 
and Lichtenberg’s Handbuch der Urologte (1926) 
H Cabot gives a very good account, while in 
Lichtenberg’s work, F Voelcker and H Boeminghaus 
devote one short sentence to “ osteomyelitis after 
suprapubic vesical operations” 

The comphcation was originally described by 
Dr Edwin Beer (1926) and for many years was 
thought to occur only after incision into the bladder 
In 1933, however, Barnes reported a case after a 
perineal prostatectomy Wilensky (1938) called 
attention to 2 cases in women the &rst followed 
symphysiotomy during a difficult labour, and m the 
other a vaginal discharge which appeared after 
" normal ” dehvery was traced to a vaginal sinus 
leading to the pubic bone Kleinberg (1942) 
reported a third case in a woman, but admits “ it is 
difficult to judge how the pubes became infected 
it was certainly not by direct extension of an 
adjacent infectious process ” Strictly speaking, 
therefore, this last case does not fit into this group of 
traumatic osteitis However, he also states that 
“ instances of typical pubic osteitis have followed 
a herma operation which was infected, a prostatic 
abscess, and an occupational trauma to the lower 
abdomen ” 

Having recently recogmzed a case of osteitis 
pubis, I have mqmred into the subsequent history 
of 300 cases upon which suprapubic operations on 
the bladder had been performed during the past 
three years At the tune of writing 103 patients 
were no longer ahve and 23 were not traceable 
Among the remaimng 174 patients 6 cases of osteitis 
were verified, and, m addition to these, 3 others 
have been observed durmg the last few months 
Only those cases were taken into account in which 
pre-operative X-ray films were still available for 
comparison with those taken two or three years after 
operation In this series the incidence of osteitis 
pubis was 3 per cent, and it is clear that this serious 
and as yet obscure comphcation is by no means a 
rare one, and it is hkely that minor degrees of the 
trouble are frequently overlooked 

CASE REPORTS 

Owng to the limitations of space only the 
positive findmgs are given 


Case I * — W W , aged 62 Harris prostatectomy 
for a simple adenoma on Oct 30, 1943, and discharge 
home on Nov 23 

He was seen again on Dec 22 In the meantime 
micturition had been free, but there was slight terminal 
dysuna Since about the tenth day after discharge from 
hospital he had had pam in the area of the symphysis 
pubis, along the inner aspect of both thighs, and over 
both tubera ischii, preventing him from properly simng 
down On examination he was extremely tender over 
these areas The adjoimng muscles were all spastic 

During the following months the above symptoms 
got so bad that he could only with great effort sit down, 
get up, or move about in bed At times he was enurelj 
incapacitated and found relief only by complete rest m 
bed In February, 1944, there was great wasung both 
of the glutei and of the adductors Very slowly his 
symptoms subsided, but were not gone unul November, 
1944 An X-ray film taken in September, 1944, showed 
new-bone formation in the inferior rami and irregular 
outlines of the medial borders of the pubic bone, with a 
considerable gap at the site of the symphysis (Fig 409 ) 

Case 2 — A J Th , aged 58 On March 31, 1945, 
prostatectomy for a climcally benign adenoma Con- 
valescence delayed by right upper-lobe pneumoma 
Microscopy of the prostate showed early malignant 
changes, but there were no further comphcations and 
patient was discharged home on April 28 

He was readmitted on May 10 because he had sym- 
ptoms and signs of osteiUs pubis Digital exarmnation 
also revealed a small symptomless carcinoma of the rectum 
which was fixed to the lower sacrum The temperature 
was too 2° F There was occasional discharge of pus 
from the lower end of the suprapubic wound, but bare 
bone could never be felt with a probe The symptoms 
gradually subsided and he was up and about again in 
October, 1945 Earlier in June left inguinal colostomj 
had been performed 

On Nov 10, a recently formed vesical calculus had to 
be removed, but before proceeding with this an incision 
was made from the inferior pubic angle along the nght 
ramus to the right ischial tuberosity On cutting down 
to bone across parts of the adductor magnus origin 
about 10 c c of pus welled up Specimens were taken 
of thickened connective tissue and rough bone and sent 
with the pus for pathological examination The following 
cystolithotomy showed the neck of the bladder to be 
soundly healed and there was no evidence of any recurrent 
mahgnant changes 

The pathologist (Mr T H C Bemans) reported as 
follows — 

'* I Tissue taken from the wall of the abscess cavity 
lying over the inner eroded surface of the inferior pubic 
ramus consists of pyogemc granulation tissue and fatty 
tissue showing chrome inflammation and fibrosis The 
granulation tissue shows some rather unusual features 
m the form of nodules and sheets of epithehoid cells and 
giant cells somewhat suggestive of a tuberculous process, 
although nests of polymorphs constituting small abscesses 
occur It IS undoubtedly a picture of a chrome pyogenic 
infection A few small spicules of bone disintegrated 
by the microtome are present 


* This case was shown at the Meeting of the Middlesex 
County Medical Society on June 9 1945 
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Fig 409 — A, Before operaiion Normal pelvic bones 
B, II months after operation Still showmg diffuse absorp- 
tion, fraying at the symphysis, but also new -bone formation at 
both infenor rami C, 26 months after operation Advanced 
signs of healing (clmicalli symptomless) 

‘\2 A fragment of spongy bone of which the periosteal 
surface does not appear m the sections It is composed 
of trabeculEe of original lamellar bone and the fatty 
marrow shows a mild degree of chrome inflammation 

“3 5 c c of pus Films show degenerate puSj but 
no orgamsms were seen Cultures produced a scanty 
growth of Ps pyocywiea 

“ It IS a fair assumption that the inflammation of the 
pubic bone and the suppuration of the adjacent soft 
tissues are associated processes Both are of a mild or 
subacute type, the orgamsm isolated, 1 e , Ps pyocyanea, 
is not uncommonly found in old-standing infections of 
the bladder, although usually accompamed by staphylo- 
cocci, and the infecuon is probably derived from this 
source Perhaps a staphylococcus has taken part m the 
inflammatory process and has smee died out 

“ Such low-grade infecting organisms as these might 
well be associated with inflammations of the chrome 
type described here ” {Figs 410, 41 1 ) 

Case 3 — H W , aged 45 Partial cystectomy for 
caremoma of the bladder on June 20, 1945 Three 
weeks later patient was passing most of his water by the 



C 


urethra From the fourteenth post-operative day, 
however, the temperature was shghtly raised, and from 
the twenty-first day he complained that movement of 
his pelvis caused pam over the symphysis, radiating 
down the inner aspect of the right thigh By August the 
full picture had developed, includmg terminal dysuria, 
pain on defaecation, and wasting of the adductor muscles 



Fig 410 Fatty marrow with chrome inflammatory infiltration, mainly plasma cells (A, X 28, B, x 117) 
VOL joaov — ^NO 135 


19 



274 


THE BRITISH JOURNAL OF SURGERY 


Later radiographs clearly showed periosteal new-bone 
formatioiij with eventual reappearance of normal bone 
He IS back at his old ]ob since January, 1946 

Case 4 — F E , aged 71 March 13, 1945 One- 
stage prostatectomy for a bemgn adenoma Discharged 
on March 28 He had to be readmitted for bilateral 
epididymitis three days later 

Slight fever and symptoms of osteitis appeared first 
on June 5 Radiographs showed small areas of absorp- 


corpus pubis, with streaks of calcification across the 
symphysis 

Case 9 — A Th , aged 75 June 21, 1944 Harris 
prostatectomy for a simple adenoma Discharged on 
July 4, 1944 First symptoms four weeks later Mid- 
September, 1945, he was still found to be tender over the 
sites in question and X-ray films showed diffuse areas 
of absorption at the medial portions of the pubic bodies, 
more obvious on the right 



tion in the lower third of the pubic body and in the 
inferior rami New-bone formation in both inferior 
rami was seen in December, 1945 

Case 5 — E A Th , aged 65 Feb 28, 1943 Supra- 
pubic cystostomy for acute retention due to fibrosis of 
the bladder neck He attended the out-patient depart- 
ment at intervals to have his de Pezzer catheter changed 
During this time he had persistent symptoms of osteitis 
pubis, which were, however, not recogmzed then, and 
had again subsided by July, 1945 X-ray films taken 
now showed unimstakable new-bone formation over the 
inferior rami and lower borders of pubic body 

Case 6 — D P , aged 75 May 22, 1945 Suprapubic 
cystostomy for acute retention due to a clinically bemgn 
enlargement of the prostate Symptoms and sings of 
osteitis pubis appeared first towards the end of June, 
1943, but were not appreciated until radiographs taken 
in November, 1945, proved the case 

Case 7 — \V S J , aged 79 Aug 14, 1943 Hams 
prostatectomy for a simple adenoma Pain over the 
symphysis, adductor origins, and over the ischial tuber- 
osities appeared first in mid- September, 1943 Two 
years later, although symptomless, patient was still 
tender over the above-mentioned areas and X-ray films 
showed changes due to osteitis, parucularly of the left 
pubis and inferior ramus 

Case 8 — ^A R B , aged 68 Sept 8, 1943 Hams 
prostatectomy for a cystic adenoma Apart from left 
epididymitis, recovery was uneventful and he was dis- 
charged home on Sept 24, 1943 A few weeks later his 
symptoms were thought to be due to an inflammation 
of the vas In September, 1945, he was still tender 
o\er the symphysis and left superior ramus and X-ray 
films showed three areas of residual opacities in the left 


Case 10 — A G , aged 79 Nov 25, 1942 Freyer’s 
prostatectomy for fibromuscular hypertrophy He had 
been up and about again since the nineteenth post- 
operative day From the twenty-third day, however, 
the temperature was shghtly raised and he was complain- 
ing of pain over the symphysis and right groin 

Two years later, m the course of this follow-up, 
osteitis pubis was recognized and confirmed by X rays 

CLINICAL FEATURES 

The symptoms, the physical signs, and the X-ray 
appearances of this condition are to be found in the 
hterature, but as they seem to have largely passed 
unnoticed, it may not be superfluous to repeat them 
here 

Three to six weeks after operation the patient 
complains of pain in the region of the symphysis 
pubis This pain may extend towards the perineum 
and radiate down the inner side of one or both 
thighs If the man is still in bed the slightest move- 
ment of the thighs or attempts to turn over or to sit 
up will cause pain , if he is up, walking is difficult 
or impossible In other cases standing may be 
easier than sitting, the latter causing unbearable 
pain over the tubera ischii Urinary symptoms 
are rare, but terminal dysuria occurs m cases m 
which the origin of the perineal muscles is involved , 
similarly, there may be pain on deftecation These 
symptoms may actually make the patient take to his 
bed again, because only full rest will reheve them 
After many months of illness he usually gets well, 
but a few cases of death from severe sepsis have 
been reported 
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On exammation, the areas mentioned are ex- 
tremely tender to touch All acUve and passive 
movements of muscles ongmating from that part of 
the pelvis involved by the osteitis are hmited and 
very painful These muscles are at first spastic , 
later, m severe cases, they may show great wasung 
At times there may be some discharge of urine or 
pus firom the lower part of the operation scar, but 
no pathogemc orgamsms are obtained in culture 
This discharge, moreover, does not seem an essential 
part of the trouble, as it often occurs m cases showing 
no signs of osteitis pubis Shght fever at the onset 
of symptoms is, however, a charactensuc feature 
No constant picture can be dratvn of the early 
X-ray changes Indeed, the radiographs may at 
first show no change Later the first signs of rare- 
facnon appear at the site of most trauma After 
major operations this area is usually the medial 
portion of the lower third of one or both corpora 
pubis After mmor operations, fraying appears 
first at the upper comers of the pubic bone and in 
mild cases the condition may be arrested at this 
stage Most of the estabhshed cases, however, 

later on show a defimte spread involving variable 
amoimts of pubic bone and ischium Very rarely 
the condition may extend to the hip-joint, as recently 
reported by Silver (1941) 

The symphysial cartilage may be absorbed, 
giving the appearance of separation of the symphysis, 
and finally bony ankylosis may result Formauon 
of a sequestrum is the excepuon rather than the 
rule, but areas of osteoporosis and osteosclerosis 
are seen later These areas may be difficult to dis- 
tmguish firom metastatic growth, but reappearance of 
normal bone, or penosteal new-bone formation result- 
mg m osteophytes and bony spurs, with the disappear- 
ance of symptoms, eventually dispel any doubts 

PATHOLOGY 

Most writers agreed that the condition was due 
to infecuon Only Wheeler (1941) rejected this and 
asserted that osteitis pubis is identical with acute 
bone atrophy (Sudeck) rather than due to infection 

He supported his view with the results of a series 
of experiments, in which he failed to reproduce 
penosuus m rabbits after the injecuon of mixed 
cultures under the pubic periosteum * Though it 
would not be wise to attach too much importance to 
these animal experiments, it is agreed that m mild 
cases of osteitis pubis only areas of decalcification 
can be seen m radiographs On the other hand, 
most of the cases show all those bone changes usually 
associated with infection Furthermore, the sym- 
ptoms m typical acute bone atrophy are never reheved 
by rest, and pyrexia does not occur 

Of the 10 cases reported here, only i was explored, 
partly because of individual circumstances and partly 
because m the hterature mainly non-interference 
has been advocated 


* Wheeler also mentions a case of Dr P Riaboff, which 
at autopsy showed “ no inflammatory processes of the 
bone or periosteum, but defimte atrophy of the cellular 
elements of the bone ” This case was to be reported 
sep^ately , up to now, however, I have not been able to 
tad a reference to it in the Quarterly Cumulative Index 


PUBIS 

The findings of pus, granulation tissue, and 
rough bone m this one case in which the clinical 
picture and radiography were almost identical with 
the other 9, however, seemed to prove the case 

PATHOGENESIS 

Various explanations have been offered, but two 
main factors appear to be essential in the production 
of the infection (i) Leakage of infected urine mto 
the retropubic space , (2) Trauma both during and 
after operation ' 

It IS asserted by many urologists that leakage 
mto the retropubic space is, or at least has been, 
unavoidable Regarding the second factor. Beer 
(1928) has suggested that “ the infection develops 
in the periosteum as a result of injury to the peri- 
osteum, by traction on the attached rectus muscle ” 
Injury by direct instrumentation, by local anaesthesia, 
or by pressure of the drainage tube against the under- 
lymg tissues, has also been blamed But it has also 
been suggested that in other types of cases the 
infection travels by direct extension to the pubes 
Wilensky (1938) says “ the bone is secondarily 
bared and infected, after the separation from it of 
the necrotic tissue mfection m the osseous 
tissue IS aided by injury to the periosteum ” 

It IS, however, against all surgical conceptions 
to assume that an infection, particularly a low-grade 
one that spreads by extension, should do so across 
fascial planes, instead of along them, unless first of 
all this path has been laid open 

It IS the purpose of this paper to show that 
trauma mherent in the classical suprapubic approach 
IS the main cause of osteitis pubis, as this approach 
mvolves operating as near as possible to the pubic 
bone 

When dividing the consecutive layers of the 
abdominal wall, the retromuscular space and the 
space of Retzius are dehberately opened (Trauma 
No I ) 

In the followmg steps of the operation, retraction 
may cause avulsion of fibres of the rectus muscle, 
or the two layers of the transversahs fascia from the 
pubic bone (Trauma No 2 ) 

For suprapubic prostatectomy m particular (and 
similarly in other operations on the bladder) the 
enucleation of the glandular tissue more often than 
not involves anything but gentle handhng Though 
m most cases two fingers in the recmm may suffi- 
ciently immobihze the prostate bed, very often, m 
my opmion, rupture of the puboprostatic hgaments 
IS inevitable (Trauma No 3 ) 

The early symptoms and X-ray findmgs seem to 
support the three traumata mentioned 

The factor of infection is obviously essential, but, 
unless the aforementioned fascial spaces are primarily 
traumatized and the bone bared from its covermgs. 
It IS difficult to see why infection of the pubic bone 
should occur rather than propagation of the m- 
flammatory process along the fascial planes Suppur- 
ation m these perivesical spaces has been frequently 
observed after endoscopic operations, but osteitis 
pubis has never been reported 

The only argument m favour of a process which 
spreads slowly to the periosteum is the long mterval 
between operation and onset of symptoms This 
long mterval, however, is only apparent, inasmuch 



276 


THE BRITISH JOURNAL OF SURGERY 


as the early shght symptoms are naturally put down 
to unavoidable post-operative pain Only later, 
after fully estabhshed involvement of the adjacent 
tissues (origin of muscles), will the symptoms become 
mamfest 

Severe sepsis, toxic nephritis, and anuria during 
the immediate post-operative period are admittedly 
rare comphcations It would, however, be inter- 
esting to know how many of these unfortunate 
comphcations could have been avoided if the pros- 
tatic plexus had not been injured and infected at 
operation, and also how many cases would have 
developed osteitis pubis had they not succumbed 
to the more severe infection 

It would seem that the opemng of the retro- 
muscular space and of the space of Retzius can be 
eliminated if a techmque slightly modified from that 
recently described by Dodson (1944) were adopted 
According to this, the separation of the recu and 
pyramidahs muscles is carried out in the usual 
manner Then, about 3 cm above the level of the 
symphysis a 2-in long transverse incision is made 
through the anterior and posterior layer of the 
(continuation of the) transversalis fascia, prevesical 
fat, and vesical layer of the pelvic fascia The 
lower flap is then dissected downwards off the 
anterior bladder wall for about 4 cm and approxi- 
mated with two or three interrupted sutures to muscle 
at the lower angle of the wound The two spaces 
are thereby securely shut off 

In a certain number of cases, as already admitted, 
it may be impossible not to injure the puboprostatic 
hgaments In most cases, however, it should be 
avoidable, particularly if this complication is kept 
in mind 

SUMMARY 

Osteitis pubis, after suprapubic operations on 
the bladder, appears to be a chmcal entity After 


300 such operations 10 cases have been discovered 
and are reported here Symptoms, physical signs, 
and X-ray findings are described and the aetiology 
discussed, emphasizing the factor of operative 
trauma in the operation as currently practised A 
method of operation to minimize this factor is sug- 
gested 

I am indebted to Mr Ivor Lewis for permission 
to pubhsh this paper, and I wish to express my 
gratitude to him and Mr F J F Barrington, who 
read the manuscript, and Mr T H C Bemans 
for their invaluable suggestions 

My thanks are also due to Mr E V Willmott, 
ARPS, for preparing the radiographs and micro- 
photographs 
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RAZOR BLADE IN (ESOPHAGUS TRANSTHORACIC REMOVAL 

By T holmes SELLORS, London 


The majority of foreign bodies that are swallowed 
by children produce httle ill effect, but occasionally 
an awkwardly shaped object becomes lodged in the 
oesophagus Endoscopic removal of the latter is 
successful in most instances and more drastic 
surgical measures are thereby avoided When, 
however, the foreign body is so placed that it cannot 
be dealt with by oesophagoscopy, recourse to open 
operation may have to be considered The fear of a 
fatal mediastmitis is present in every case of oeso- 
phageal ulceration and perforation and has relegated 
cesophagotomy into the category of dangerous 
operations 

The swallowing of a safety-razor blade by a 
small child is the subject of this case report The 
blade became lodged in the oesophagus at the level 
of the aortic arch without producing many symptoms 
Its discovery was more or less accidental and endo- 
scopy showed It deeply embedded in oesophageal 
mucosa and unsmtable for removal by that method 


Removal was effected by a transpleural approach to 
the oesophagus, which was incised The blade was 
removed and the oesophagus sutured Pleural 
infection developed, but this was treated and com- 
plete recovery resulted 

CASE REPORT 

Male child, born September, 1942 
First attended Queen Elizabeth Hospital for Children 
under the care of Dr Helen Mackay in March, 194S5 
with a history of occasional pyrexia and no gain in weight 
for about ten months During the last six months he 
had frequently swallowed “ buttons, small balls, and 
wheels from toys ”, etc 

In October, 1945, the boy was again brought to out- 
patients with a vague history of feverish attacks and 
abdominal discomfort Further interrogation showed 
that he had had some difficulty in swallowing sohds 
He was admitted to hospital on Oct 23, where 
the foUowmg mvestigaUons were made Urine normal , 
W B C ’s 25,600 (polymorphonuclears 50 per cent , 
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lymphocytes 40 per cent) , rectal swab B aertrycke 
isolated The child was feverish on one occasion, but 
was on an ordmary diet 

Routine X-ray examination on Oct 25, showed razor 
blade m the oesophagus (Fi^r 412, 413) On fumer 
questioning, the father gave a history of the boy s inabili^ 
to swallow fluids twelve days previously In hospital the 
ward sister stated that he ate an ordmary dinner slowly 
with no evidence of pain 

Oct 25 j CEsoj)/ja^oscop>» by Mi Ben Cohen (Anscs- 
thesia mtratracheal gas-oxygen-ether ) At mid-thoracic 
level the lumen was occluded by swollen congested 
mucosa With the apphcation of cocaine 10 per cent, 
and adrenahne i-iooo, the upper end of the blade could 
be detemuned lying postenorly and fairly well wedged 
m A httle pus and a few tags of macerated paper were 
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Fig 4ia — Arattopowetwt ladiogiaph of chest, showing 
razor blade m cESophagus 

removed It was impossible sufficiently to shrink the 
mucosa to obtam a more adequate view of the rest of 
the blade 

Under the circumstances manoeuvres such as removal 
m tivo parts after bisection along its length or removal 
after fragmentation, were abandoned as unpractical 
procedures 

The child was transferred to the Thoracic Surgical 
Unit at Harefield on Oct 26 CEsophagotomy was the 
only method for removal and a transpleural approach 
was decided on Extrapleural methods of approach in 
a child of this size were considered impracticable 

Operation (Oct 26) — Anajsthesia (Dr Parry Brown) 
mtratracheal gas-oxygen and cyclopropane Right thora- 
cotomy with posterolateral removal of 4th nb The 
(esophagus was identified and a mass felt m it at the level 
of, and just above, the azygos vein The oesophageal 
wall was indurated and cedematous and the surroundmg 
mediastmal structures were adherent There was, 
however, no pus The oesophagus was mcised longi- 
tudmally and the razor blade withdrawn The eye- 
holes and angled edges were entangled m mucosa, 
through which the foreign body had heavily ulcerated 
The area was dusted with pemcillm-sulphathiazole 
powder and the incision closed with two layers of fine 
thread (four mterrupted sutches in each) The medi- 
astmal pleura was left open and after further apphcation 
of pemcilhn the chest was closed without dramage m 
the ordmary manner with the lung re-expanded 

Progress — The early convalescence was satisfactory 
and bqmds and later soft sohds were admmistered freely 
Systemic pemcilhn, 2,435,000 umts, was given over 25 
days, as well as pemcUlm lozenges to suck, but about the 
seventeenth day fever and signs of toxemia became 
apparent Routme aspirauon of the chest revealed no 


IN CESOPHAGUS 

pus and this was attempted over the course of 12 (lays 
on fourteen occasions Finally, it was decided to explore 
the chest dehberately to exclude the possibility of a 
para-oesophageal abscess 

Under ansesthesia two further aspirauon attempts 
were made with negative results A small length of 
nb was resected and an extensive empyema opened 
pus was extremely viscid and mucoid, as would be found 
m cases in which the empyema communicated with a 
mucous surface (such as a bronchus) This accounted 
for the failure of aspirauon, though wide-bore needles 
were used in the later attempts Ordmary drainage 
was estabhshed and the Iimg steadily re-expanded with 
complete heahng 18 weeks after the original operation 
At no time was there any evidence of free commum- 
cation between (esophagus and pleura as judged by 
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Frr 413 — Lateral view of chest 

swallowed food and dyes, though the character of the 
pus mdicated that primary heahng of the oesophageal 
wall hail not occurred 

The child has remained perfectly fit and has gamed 
weight There has been no difficulty in swallowmg since 
the operation, though the remote possibihty of a later 
stntmire must be borne in mind 

Comment — ^The razor blade when removed was 
partly covered in wrapping paper which may have pre- 
vented the condition from being worse than it was and 
have saved the mouth and pharynx from laceration when 
swallowing this object Most of the paper had been 
dissolved by the time of operation and it was clear that 
cesophagotomy was the only possible method of removal 
Any attempt to shift or break up the razor blade through 
the (Esophagoscope might easily have resulted m mcision 
of the aortic arch or azygos vem , the possibihty of this 
was only too obvious at operation 

DISCUSSION 

The case history is given m some detail since the 
discovery of the razor blade was ‘ accidental ’ in that 
Its presence was only recognized by routme raio- 
graphy , otherwise the presence of B aertrycke m 
the stools might have been regarded as adequate 
reason for the fever and malaise which was the 
original cause of his attendance Transpleural 
cesophagotomy is a method of dealing with impatfred 
foreign bodies in the thoracic oesophagus and is 
hable to severe comphcations, but with the use of 
penicillm and adequate drainage of the mediastinal 
tissues (mto the pleural cavity) infection should be 
capable of control 
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CHORIONCARCINOMA OF THE TESTIS WITH GYNiECOMASTIA 

REPORT OF A CASE WITH EARLY BREAST CANCER 

By ALEXANDER LYALL, Greenock 


Gynecomastia, or abnormal enlargement of the 
male breast, may be found in association with testicu- 
lar tumours, atrophy of the testis, and certain 
tumours of the adrenal cortex There is also a 
group of cases where no apparent cause for the 
enlargement can be found 

The following is the report of a case which was 
associated with a chorionepithelioma of the testis 

CASE REPORT 

History — G B , aged 24, soldier, was admitted to 
hospital from overseas with the history that he had had 
his left testis removed two and a half months previously 
for a tumour He had made a good recovery from the 
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Fig 414 — Kidney with secondary chononcarcmoma 

actual operauon, but for a few weeks previous to his 
admission he had been losing weight and had noticed 
that his breasts were becoming tight and swollen 

On Examination — ^There was evidence of recent 
loss of weight Both breasts were enlarged to about 
the size of the normal average virginal breast The 
breast substance had a firm, slightly nodular consistence 
and a small amount of clear fluid was expressed from the 
mpple on pressure The organs were shghtly tender 
on palpation and the mpples and areolte showed brown 
pigmentation The left testis was absent and the scar 
was soundly healed An X-ray examination of the chest 
showed the presence of muluple, small, secondary tumours 
A Zondek-Aschheim test was carried out with the pauent’s 
urme and gave a strongly positive reaction 

The condiuon of the patient rapidly deteriorated, 
secondary tumours appeared in the abdomen, and he 
died five weeks after admission 

Post-mortem Examination — ^The body showed 
adtanced emaciation Both lungs were riddled with 
secondary tumours, most of them being small, but the 
largest reaching a diameter of 4 cm Necrosis and mas- 
sive haimorrhage were present m the larger ones, and in 
the basal region of the right lung there was a soft mass 
the size of a large orange which was composed of blood- 
clot wath a nodule of white tumour at one side The 


mediastinal glands were massively involved with tumour, 
formmg a large mass pushing the heart forward Multiple 
small secondaries were present in the liver, many of them 
showing the usual necrosis and hxmorrhage In the 
right kidney there was a nodule measuring 3 cm m 
diameter and bulging from the surface of the organ 
under the capsule Much hxmorrhage had occurred 
into It (Ftg 414) Secondary deposits of tumour were 
found in the para-aortic glands Section into the breast 
tissue showed it to be firm and nodular and to haie a 
diffuse white colour No obvious cystic changes were 
apparent There was no fatty tissue present Per- 
mission to examine the head was withheld, so that the 
pituitary gland was not examined 

Histology — Tumours of the lungs, liver, kidney, and 
para-aortic glands were sectioned and examined by 
various staining methods Various sections from both 
breasts were also examined The tumour had the typical 
histology of chononcarcmoma The Langhans cells 
were cuboidal or polyhedral in shape, with clear cyto- 
plasm which took on a slightly basophihe hue, and with 
nuclei which were vesicular but hyperchromatic m 
places The syncytial elements consisted of irregular 
masses of acidophihc protoplasm contaimng oval nuclei 
of various sizes, with a dense irregular chromatin network 
The two constituents were intimately mingled m many 
areas (Figs 415, 416) Many areas of necrosis and 
hremorrhage were seen, this being particularly marked 
in the lungs 

Sections of the breast tissue showed that the organ 
was packed with ducts and acim separated by fibrous 
stroma The ducts were lined with columnar epithehum, 
the nuclei of which were elongated and colloid Most 
of the ducts were dilated to some extent and contained 
an acidophihc, homogeneous material in which colostrum 
cells and fat globules were apparent (Fig 417) Around 
each duct and acinus there was an “ accommodative 
space” of loose fibrous stroma, the connective ussue 
outside this being dense and darkly stained At places 
anaplastic changes were noted in the epithehum and 
there was a tendency towards spraying out of the cells 
into the surrounding stroma At one point this anaplasia 
had advanced to the stage of defimte mahgnancy The 
ductule and acinus were infiltrated and replaced by a 
solid mass of cells which showed much variation both m 
size and shape (Fig 418) The nuclei tended to be oval 
and colloid, with irregular chromatin content, and mitotic 
figures were abundant, representing every stage 0^ ™ 
division (Fig 419) Giant cells with irregular, daik 
nuclei were seen at places (Fig 420) The tumour bore 
no histological resemblance to the chononcarcmoma, 
and had obviously arisen from breast tissue 

DISCUSSION 

This case raises two interesting problems — 

I Cause of the Gynsecomastia — Gynmeo- 
mastia in testicular tumours has been noted by 
Heidnch et al (1930), Le Sas (1931), Bergeret 
et al (1937), Entwistle and Hepp (1935)3 
Gordon-Taylor and Till (1938) Kriss (1930, 193 ^) 
pointed out that the condition arose in only 5 7 
per cent of all cases of testicular chononcarcmoma 
Moreover, there is still doubt as to why it should 
occur at all, Gordon-Taylor (1938) addmg, “ Opmion 
IS not yet finally settled as to the hormonal origin 
of these changes, Bruno Kriss affirming that if a 



CHORIONCARCINOMA TESTIS WITH G YNiE C O M A S T I A 279 


hormonal cause were solely responsible, a higher 
percentage of chononepithehoma of the testicle 
would show it” 


the one which forms the basis of the Zondek- 
Aschheun test, the gonadotrophic or anterior 
pituitary-hke hormone As this hormone is excreted 



Fig 415 — L-oxv-power microphotograph showing the two 
component tissues of the chononcarcinoma Areas of necrosis 
are also seen 





Fig 418 — Low-power microphotograph, showing a mass of 
carcmomatous tissue growing from a duct 



Fig 419 — High-power section of breast tumour 
Many mitotic figures are seen 


In considermg the problem it is natural to look 
to the parent tissue of the tumour for the responsible 
hormone According to Novak (1941) the placenta 
produces three hormones The best known is 



Fig 420 — ^High-power view of breast tumour, showmg 
large hyperchromatic nuclei 


m large amounts m many cases of testicular terato- 
mata which show no evidence of breast changes. 
It IS unlikely to be the one for which we are 
searchmg 
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Progesterone and oestrogen are also produced m 
the placenta during certain stages of pregnancy 
The effect of prolonged injections of oestrogenic 
substances in experimental animals is well known 
Lacassagne (1932, 1936, 1938) did his work on mice, 
Geschikter et al (1934) worked on monkeys, and 
Burrows (1935) on mice The hyperplasia in these 
experiments appeared to have involved mainly the 
ductal system, suggesting that another factor is 
necessary to give the associated acinar changes of 
true gynaecomastia The physiologists have sug- 
gested that whereas oestrogen plays the important 
role m bmidmg up the ductal system, it is the pro- 
gesterone which develops the secretory acinar 
portion That the pitmtary may play an important 
part by means of some intermediate secretion is 
suggested by the work of Gomez and Turner (1937), 
who showed that neither oestrogen will stimulate 
breast growth in hypophysectomized rats In their 
case of gynsEcomastia Entwistle and Hepp (1935) 
noted a preponderance of the clear chromophobe 
cells usually associated with pregnancy Bergeret 
et al (1937) also described changes in the pitmtary 
hke those of pregnancy m their case 

2 Secondary Malignant Degeneration in the 
Breast — Lacassagne (1938) succeeded in carrying 
the cestrogemc hyperplasia of the breasts in his 
male ammal experiments on to the stage of frank 
carcinoma In discussing their cases of stilboestrol 
gynecomastia in the human subject, Scarff and 
Smith (1942) mention the presence of dangerous 
epithehal hyperplasia in the ducts, but there was no 
actual mahgnancy Our case would appear to be 


the first in which a true gymecomastia m the human 
subject due to hormonal influence has progressed 
to the stage of malignant degeneration 

SUMMARY 

A case of gynmcomastia due to secondary chonon- 
carcinoma is described The most interesting 
feature of the case is the presence of early carcmoma 
in the hyperplastic breast 


REFERENCES 

Bergeret, A , Caroi i, J , Millot, J L , and Simmonet, 
H (1937), Bull Soc med Hop Pans, 53 , 849 
Burrows, H (1935), Bnt J Stirg , 23 , 191 
Entwistle, R M, and Hepp, J A (1935), J Amer 
med Ass , 1 04 , 395 

Geschickter, C F , Lewis, D , and Hartman, C F 
(1934)5 Amcr J Cancer, 21 , 828 
Gomez, E T , and Turner, C W (1937), Proc Soc 
exper Biol , 37 , 607 

Gordon-Taylor, G , and Till, A S (1938), Bnt J 
Urol, 10 , I 

Heidrich, L , Fells, E , and Mathias, E (1930), Bettr 
kltn Clitr , ISO, 349 

Kriss, B (1930), Arch Gynakol , 141 , 503 
(1931)5 ibid , 143 , 327 

Lacassagne, A (1932), C R Acad Sci , Pans , 195,630 

(1936)5 Amer J Cancer, 27 , 217 

(1938)5 C R Soc Biol Pans, 129 , 641 

Novak, E (1941), Gynecological and Obstetncal Pathology, 
4 Philadelphia and London \V B Saunders Co 
Sas, L (1931), Bnt 7 Urol 3 , 31 
Scarff, R \V, and Smith, C P (1942), Bnt J Surg, 
29 , 393 


THE ARNOLD-CHIARI MALFORMATION 

By G H STEELE 

SURGEON, ROYAL SURREY AND ST LUKES HOSPITALS, GUILDFORD 


It is common knowledge that hydrocephalus is 
frequently encountered in association with, or 
following operation for, meningocele and meningo- 
myelocele What is not generally reahzed is that 
the malformation described originally by Arnold 
in 1894 and by Chian a year later, which consists 
essentially of hermation of the hind-brain through 
the foramen magnum, is a common finding m these 
cases and that ts recogmtion gives the clue to the 
correct hne of treatment when the absence of associ- 
ated congemtal deformities offers a reasonable 
prospect of useful survival 

The development of thought with regard to 
these lesions is fascinating in the extreme Morgagm 
(1769) advanced the thesis that the hydrocephalus, 
by reason of increased cerebrospmal pressure, was 
the primary cause of the memngeal bulge, but the 
frequent occurrence of memngocele without con- 
comitant hydrocephalus did not fit in with this 
conception Solovtzoff (1901) and Gredig and 
Schwalbe (1907), who christened the condition with 
Its present name, followed Arnold and Chiari in 
pubhshmg further anatormcal observations The 
nature of the malformation was more fully illus- 
trated by the first British contribution to the subject, 
that of Russell and Donald (1935) They noted 


their findings in 10 post-mortem examinations and 
described a tongue of cerebellum and medulla, 
complete with choroid plexuses and enclosing an 
elongated fourth ventricle, protruding downwards 
through the foramen magnum and lying on the 
posterior surface of the spinal cord The cervical 
nerve-roots pursued a course upwards instead of 
downwards to their foramina of exit, showing mat 
the whole cord was displaced caudally , ® 

variety of associated abnormalities was encountered, 
such as hypoplasia of the medulla, non-differenua- 
tion of the cerebellum into vermis and lateral lobes, 
and closure of the aqueduct of Sylvius and foramina 
of Magendie and Luschka They showed by injec- 
tions of Indian ink that the cerebello-medullary 
hernia might obstruct the subarachnoid circulation 
of cerebrospmal flmd or block the fourth ventricle m 
addition, producing a communicating or non- 
commumcating hydrocephalus accordingly , Dandy 
and Blackfan (1934) had already shown that three- 
quarters of the cerebrospinal flmd is absorbed m 
the skull and only one-quarter in the spinal canal 
Penfield and Coburn (1938) suggested that the plug 
was a traction-cone due to the fact that the spinal 
cord became tethered in the region of the spina 
bifida and did not rise in the canal as the baby grew 
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and that the plugging effect was similar to that pro- 
duced by the pressure-cone caused by a rise in mtra- 
cramal pressure, the only difference being that in the 
first case the ‘ vis ’ was ‘ a frame' and in the second 
‘ a tergo ' 

Ingraham and Scott (i 945 )j m a masterly senes 
of arucles, have recounted their experiences in a 
group of 462 patients with spina bifida, 98 of whom 
had meiungoceles and 279 memngomyeloceles, the 
differentiation depending on whether nerve elements 
were or were not visible m the sac and on the presence 
or absence of neurological changes— weakness, 
sensory impairment, or sphincter disturbances 
They recorded their findings in 20 autopsies, all 
exhibiting the Arnold-Chiari malformation, and their 
conclusions were similar to those of Russell and 
Donald, but m addiuon they described the co- 
existence of plastic memngeal exudate, microgyna 
(small ‘ wormy ’ cerebral gyri, more numerous than 
normal) and cramolacuna or Luckenschadel (diffuse 
rounded defects m the skull separated by bony 
ndges) The latter condiuon has been described 
by Vogt and Wyatt (1941) as frequently demonstrable 
radiologically m conjunction with memngomyelocele 
and menmgocele, particularly the former Micro- 
gyria and cramolacuna occurred in a high percentage 
of Ingraham and Scott’s cases, but this is not sur- 
pnsing considering that most of them had memngo- 
myeloceles Jefferson (1942) operated on an adult 
patient with symptoms of lugh cervical tumour and 
discovered an Arnold-Chiari malformation , he then 
had the spme X-rayed and found a sacral spina 
bifida Tins probably accounts for the cases 
reported by Aring (1938) and McConnell and Parker 
(1938), where the Arnold-Chiari malformauon alone 
was found, but no mention was made of excluding 
the coexistence of spma bifida occulta 

The practical apphcation of these considerations, 
which concerns primarily the general practitioner, 
the obstetncian, and the general surgeon, is the 
question, “ Is it worth while operating on a memngo- 
cele ? ” There are probably no two opimons on 
the unwisdom of operating on a memngomyelocele, 
and the selection of cases is obviously limited to 
those unassociated with irremediable deformities or 
gross neurological changes (in a very young infant 
the latter boils down to whether it lucks its legs 
properly, its skm is relatively insensitive, and it has 
not yet developed a social conscience with regard to 
Its sphincters), and the absence of coexisting hydro- 
cephalus It would appear reasonable to suppose 
that the cord is less likely to be tethered by a meningo- 
cele than by a memngomyelocele , and of Ingraham 
and Scott’s 462 cases 60, or 13 per cent, are now 
considered normal and another 13 per cent are 
suffering from mild neurological disabihty And 
if such a reasonable percentage of affected children 
will lead useful lives, and if of those who develop 
hydrocephalus a large proportion mamfest the 
Amold-Chiari malformation which is amenable to 
surgery, more of these cases will be considered to be 
worth operatmg on 

The operative procedure is obvious — decom- 
pression of the herniated hind-brain by removal of 
the posterior part of the bony canal m which it is 
mcarcerated , this is a very simple proceedmg, and 
accordmg to Jefferson can be performed at almost 


any age The operation is performed through a 
vertical midhne incision, the lower part of the 
occipital bone, the posterior part of the foramen 
magnum, and the posterior arches of the cervical 
vertebra are removed to below the level of the lower 
edge of the medulla and the dura is widely opened 
The muscles and skm are closed in layers in the 
usual fashion 

When considering the age at which operauon 
should be tmdertaken it must be borne in mind that 
some memngoceles are obviously in danger of 
immediate rupture of their thm covering membrane 



and will have to be operated on shortly after birth , 
but if there is no urgency of this sort it would appear 
that the choice hes between operating on the menmgo- 
cele as soon as is reasonable and hoping that hydro- 
cephalus will not develop, or performmg decom- 
pression if, and as soon as, it does (by which time the 
brain may already have suffered irreparable damage), 
or doing a routine decompression soon after the cure 
of the meningocele on the grounds that a high 
percentage of cases are associated with the Arnold- 
Chiari malformation Ingraham’s opimon is that 
the majonty should be left till the age of 12 to 18 
months to perimt better assessment of neurological 
disabdities and hydrocephalus, and that the decom- 
pression should be performed 10-14 days after 
the menmgocele operation 

The following case illustrates many of the above 
points 

A female child was born with a meningocele, the 
covering of which was so thin as to be hable to immediate 
rupture It moved its legs well, and the parents, who 
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were fuUy informed of the likelihood of associated 
abnormahtiesj were most anxious to have the child’s 
hfe preserved The memngocele was therefore excised 
without anresthesia when the baby was 5 hours old j 
no neural elements were observed in the wall of the sac, 
but the gap was so large that skm-flaps extending on to the 
buttocks and up over the shoulders had to be utilized 
to cover it A cerebrospinal fistula appeared at the 
junction of the flaps, but dried up in a fortnight, when 
the child was discharged in perfect health Four months 
later it began to show signs of hydrocephalus , the 
circumference of the head increased from 18] in at the 
age of 7 months to 19] in at 13 months and zo-} in at 
16 months, the corresponding average measurements in 
normal girl children being 17 in , 173 in , and 18 in, with 
a variation of ha'f an inch either way (Tredgold, 1937) 
The child appeared listless and took no interest in its 
surroundings It was then sent by its doctor to 
neurological hospital whence it returned with art 
offer to cauterize its choroid plexuses , this was refused. 
In the meantime I had been informed (Jefferson) of 
the existence of the Arnold-Chiari malformation j 
I thereupon performed a cerebello-medullary decom- 
pression and found a perfect example of the condition 
CF*g The bone^ bein^ soft^ was very easy tc* 

remove, and on opening the dura the hermated cerebellum 
and flattened medulla were seen to extend on the postenof 
surface of the cord as far downwards as the posterior arch 
of the third cervical vertebra, which was included in th(J 
decompression No exudate or adhesions were seeh 
m the subarachnoid space , it was not, of course, possible 
to ascertain the condition of the cerebral gyri, but therf^ 
was no radiological evidence of craniolacuna Suture 
of the upper part of the wound in layers was difficult oh 
account of the absence of layers and cerebrospinal fistuW 
appeared here The child became drowsy and irritable 
a week after operation and its condition gave rise tO 
considerable anxiety, but the fistula closed spontaneously 
and the child was again discharged 

The head measurements have reverted to a normal 
rate of increase, and the parents are delighted They 
say that the child at 6 months after operation is much 
brighter and more interested in its surroundmgs and 1? 
beginmng to talk, and chmcal observation confirms thi# 
favourable impression It will be some considerable 
time, however, before it is possible to assess the extent 


of the cerebral recovery , my only regret is that I was 
not aware earUer of the existence of the syndrome, so 
that the development of hydrocephalus could have been 
arrested or prevented before the brain became distended 
The child has in addition a mild degree of congenital 
dislocation of one hip which hinders its attempts at 
walking, but which should respond readily to treatment, 
and slight impairment of circulation in the same leg, 
which IS already improving spontaneously 

Comment — The advice given to many parents 
in the past has been that in view of the gloomy 
outlook It would be advisable to give up and star! 
another pregnancy, or if the memngocele has been 
operated upon the end-results have often been 
deplorable , but with a judicious selection of cases 
there appears to be no reason for the continuation 
of an attitude of undue despondency 

I am most indebted to Professor Jefferson for 
educating me in this particular aspect of neuro- 
surgery, and for his continued guidance in the 
management of the case 


REFERENCES 

Aring, C D (1938), Neurol Psychiat , I, 100 
Arnold, J (1894), Bcitr path Anat , 16 , 105 
Chiari, H (1895), DciRic/ir AKad IKitr IFieii, 63 , 71 
Dandy, \V E , and Blackfan, K D (1934), Amer J 
Dts Child , 8, 406 

Gredic, M , and Schwalbe, E (1907), Beitr path Anat 
40 , 132 

Ingraham, F D , and Scott, H \V (1945), Neto Engl j 
Med , 228 , 559 et seq 

Jefferson, G (1942), personal communication 
McConnell, A A , and Parker, H L (1938)5 61 , 415 
Morgagm, G B (1769), The Seats and Causes of Dtseasi 
I, 12 244 

Penfield, \V , and Coburn, D F (1938), Arch Neuroi 
Psychiat , 40 , 328 

Russell, D S , and Donald, C (1935), Brain, 58 , 203 
SoLOVTZOFF, N (1901), No»o Iconogr Salpet , \4, 118 
Tredgold, A F Textbook of Mental Deficiency, 530 

Vogt, E C , and Wyatt, G M (1941), Radiology, 36 , 147 


THE TRANSFORMATION OF AN EMBRYONIC LIPOMA TO A 

COMMON LIPOMA 

By D P VAN MEURS 

ASSISTANT SURGEON COl^NTY HOSPITAL FARNBOROUGH 


Alteration of the histology of a tumour is usually 
either towards a more mahgnant form or of a degener'" 
ative nature The tumour described here adopteiJ 
the opposite course, and finally an innocent tumouf 
was removed with every hope of a permanent curei 
when the earher histology had suggested that the 
prognosis might be unfavourable 

The case history and pathology are described! 
and there is a brief discussion on the site of origui 
of the tumour and the reasons for its transformation 

CASE REPORT 

History — ^The patient, F C , female, was first seeP 
as an out-pauent on Feb 19, 1943, when she was five 
months old The history was of a swelhng m the right 
axilla, which had been first noticed by an intelhgent 


mother two days previously, slight swelling of the nght 
arm, and prominence of the right pectoral veins No 
pain seemed to be present, but the mother noticed thaJ 
the baby seemed to use the right arm less than the lett 
Otherwise the baby was perfectly well The baby wai 
well developed and healthy The right arm showee 
slight non-pittmg cedema from the axilla to the wrist 
and the pectoral veins were prominent There was i 
moderately tense, round swelhng visible in the axilla 
over which normal skin moved freely There was m 
translucency and only doubtful fluctuation in the turnout 
and no swelling could be felt in the posterior triangle 0 
the neck Radiography of the chest and axillary regioi 
revealed no abnormality, and the baby was admitted t 
hospital next day without a defimte diagnosis bein: 
made 

First Operation, Feb 23 (pauent aged five months] 
— ^Aspiration of the tumour produced no fluid Througl 
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hematoxylin and eosin, with Van Gieson’s stain for con- 
nective tissue, and by Mayer’s muci-carmine method 
Frozen sections, stained with Sudan III, were prepared 
to deternune the amount and distribution of the fat 

Materials taken from all five resected masses had 
fundamentally the same basic histological structure 
They were all encapsulated with a thin layer of fibrous 
tissue, and were rather more extensively vascularized 
than an ordinary lipoma Much the greater part of the 
masses, especially the earher ones, was composed of a 
loose, irregularly arranged, network of fine spindle cells 
with elongated, rather deeply staimng, nuclei These 
cells tended to be more numerous and more densely 
packed immediately beneath the capsule and in the 
vicimty of the mam connective-tissue septa The spaces 
between the cells were filled with a finely reucular material 
which stained pinkish with the muci-carmine stain The 
appearance generally was closely similar to that seen in a 
myxoma There was little evidence of growth, and in 
an extensive search no mitotic figures were found 

In the frozen sections, some of the characteristic cells 
were seen to be swollen in varying degrees and to contain 
fat in some it was present in finely divided droplets) 
but in the majority of such cells it could be seen as S 
dtQ^ texemhlmg, that seea to. a Culbj develoyed 
adipose tissue cell Heavily fat-contaimng cells of thi# 
latter kind were often aggregated into small lobular masses? 
so that areas of a frankly hpomatous nature were inters 
spersed with others that more closely resembled a myxoma 
The mam difference observed in the material removed 
at the successive operations was the progressively in-" 
creasing proportion of tissue of ordinary hpomatou# 
appearance In the earher specimens, the m5rxomatou? 
areas tended to preponderate, but in the last specimen? 
removed twenty months after the first one, the whol^ 
appearance was scarcely distinguishable from that of 4 
common lipoma 

DISCUSSION 

The recurrences after operation were doubtless 
in part due to incomplete removal This waS 
reahzed at the time, but I was'unwilhng to inflict 
an extensive operation on an infant or to face becom'' 
ing involved in the important structures in a small 
axiUa Obviously something had to be done front 
time to time to reheve the pressure on the axillary 
vein, and the operations performed seemed to achieve 
this object The gradual alteration in the histology 
of the tumour was thought to justify this decision? 
although the position was rather difficult after the first 
recurrence The sections were then seen by several 
histologists and mahgnancy was not excluded N<? 
reference could be found to the occurrence of lipo" 
sarcoma or embryomc hpoma in an infant, and the 
view was taken that the embryomc appearance was due 
to the age of the patient and the site of the tumour 
Site of Origin — Hatai (1902), Bonnot (1908)? 
and Shattock (1909) each described adipose tissue in 
the axiUa and root of the neck in which the fat cells 
could be differentiated from those found in ordinary 
adipose tissue The fat in the cells tends to be in the 
form of fine droplets There are also spindle-shaped 
cells resembhng fibroblasts, lymphoid tissue, and the 
whole structure is fairly vascular Even in a five- 
months-old foetus the surrounding adipose tissue is 
of the adult type, and this specialized structure can 
be differentiated from adipose tissue m adult life 
(Shattock) Hatai first suggested that this tissue 
represents the hibernating gland of animals, best 
de\ eloped in the hedgehog and dormouse Whether 
this organ is different from the so-called dark adipose 
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tissue present in the prevertebral and inguinal 
regions is uncertain, but there is a great histological 
similarity However, in all these situations adipose 
tissue of an embryomc type tends to persist, and it 
is of interest that hposarcomata tend to occur in 
the scapular and prevertebral regions There is also 
a possible tendency for common hpomata to appear 
in those regions where normal deposits of fat occur in 
the animal world or as human racial peculianues The 
camel’s hump, the fatty tails of marsupials and certain 
breeds of sheep, the fat thighs of the ancient Egyptian 
women, and the fat buttocks of Bush-women, all 
have their counterparts in hpomatous tumours 
It IS probable that this tumour arose from the 
persistent embryonic adipose tissue in the mter- 
scapular gland 

Histological Changes — The endocrine control 
over fatty deposits is evident in pituitary disease and 
cretimsm The occurrence of multiple hpomata, 
often symmetrical, suggests that hpoma formation 
may also be the result of failure or perversion of a 
general controlhng influence, possible endoerme 
The existence of mixed hpomata (myohpomata, 
fibrohpomata) and hpomata connected with spina 
bifida suggests that the controlhng factor is a general 
one affecting the development of many types of 
connective tissue from a common embryomc cell 
A generahzed fatty deposit may be a reversible 
state, but a hpoma seems to be as autonomous as 
any other tumour Adrmttedly, as Shattock pomted 
out, a few hpomata have been desenbed which may 
have dimimshed in size durmg emaciation, but there 
IS some doubt as to the authenticity of these cases 
Tumours, even if mahgnant, may be affected by 
endocrine factors, as shown by the effect of oestrm on 
some neoplasms However, once a neoplasm has 
formed, it rarely alters except to a more embryonic 
or malignant type, although it is possible that the 
histology and rate of growth are influenced by a 
general controlhng factor 

The tumour under discussion appears to have 
arisen from persistent embryomc tissue at a time of 
hfe when the transformation from connective ussue 
to fat IS very acuve (Geschickter, 1934) The factors 
controlhng cell growth at this stage of development 
must be very strong, and, although ongmally 
embryomc, the tumour seems to have remained m 
touch with these factors sufficiently to be altered mto 
at least an obviously innocent tumour 

SUMMARY 

1 Serial sections are shown of the transformation 
of an embryomc lipoma to an adult-celled hpoma 

2 The site of origin of the tumour and the 
reasons for its transformation are briefly discussed 

My thanks are due to Professor G Payhng Wright 
for the pathological report and for his helpfhl 
cnticism of this article I should also hke to thank 
Mr J E Andrews, of the Southern Group Labora- 
tory, for takmg the microphotographs 
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MASSIVE HiEMORRHAGE FROM A PEPTIC ULCER IN A MECKEL S 
DIVERTICULUM IN A FEMALE CHILD OF ELEVEN MONTHS 
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This case is of interest as it is one of the few on 
record where a successful operation was performed 
on a child below the age of one year for the relief 
of hemorrhage from a peptic ulcer in a Meckel’s 
diverticulum 

CASE REPORT 

History — M D , a female child aged 1 1 months, was 
first admitted to another hospital on May 28 with melsena 
of one day’s duraUon The condiUon cleared up while 
m hospital, and the child was discharged Bleedmg 
recurred almost immediately, necessitaung readmission 
on June 4 The stools vaned m colour from dark brown 
to bnght red, and the blood appeared to be inumately 
mixed with the faeces On June 7 the haemoglobin was 
36 per cent and two transfusions totalhng 180 c c were 
given into the bone-marrow The bleeding continued 
mtermittently, and as the temperature ranged between 
99° and 102° F a course of sulphasuxidine was begun on 
June 10 The haemorrhage now ceased Microscopical 
exammauon of the faeces on June 11 showed some mucus, 
but no blood, pus, or protozoa, and culture for orgamsms 
of the dysentery group was negauve On June 14 the 
bleedmg time was 3 rmnutes, the clotting time 5 nunutes, 
the platelet count 205,000, and the fragihty and size of 
the red cells were normal The child appeared to be 
losmg ground, and as further bleedmg occurred on June 
28 she was transferred to the Leeds General Infirmary 
under the care of Professor C W Vmmg 

On Admission — The child was well nounshed, but 
pale and imtable Full chmcal and radiological exam- 
inauons were negauve One large meltena stool was 
passed shortly after exammauon was completed A 
blood-count showed red cells 1,500,000, haimoglobm 
28 per cent Following transfusion (one pmt Group O 
blood) there was oozmg of fresh blood from the rectum 
Durmg the mght of July 5 the child expenenced a massive 
mtesunal htemorrhage of almost pure blood On July 6 
she received a further pmt of Group O Rh 4- blood, after 
which her hemoglobin rose to 78 per cent 

On the same day. Professor P J Moir was asked to 
see the child, and a provisional diagnosis of ulcerated 
Meckel’s diveruculum or mtesunal hemangioma was 
made, exploratory laparotomy being suggested 

At Operation — Laparotomy was carried out on 
July 9 About 18 m from the ileocecal valve on the 
anumesentenc border of the small mtestme a small rubbery 
white nodule was found The tumour was removed, 
together with a poruon of the surroundmg bowel Except 
for a httle vomitmg on the second day, convalescence was 
uneventful The child was discharged on July 21 and 
no further bleedmg has been nouced 

The Specimen — For a report on the histology of 
the tumour, I am mdebted to Dr C J E Wright, of the 
Pathological Department of the Infirmary “ Naked eye 
the specimen appeared to be a small elhpUcal poruon of 
bowel wall with a white nodule measuring about o 7 cm 
diameter by o 3 cm m height projecung from the serosal 
surface On secuon no evidence of tumour could be 
seen and the projecuon appeared to be a small Meckel’s 
diverticulum 

“Histology {Ftg 427) — ^This is a Meckel’s diveru- 
culum showmg a relaUvely large area of gastric hetero- 
topia mvolvmg the wall of the Meckel together with 
the surroundmg mtesunal wall almost as far as one of 


the edges in the long diameter of the specimen The 
gastric type mucosa shows typical oxynuc cells and the 
adjacent mtesunal epithelium what is virtually a Peyer’s 
patch An ulcer is present in the diverticulum and 



shows a small thrombosed vessel in the floor, qmte 
possibly the source of the hemorrhage Owing to the 
presence of the heterotopic gastric mucous membrane 
the ulcer may be regarded as of pepuc type ” 

DISCUSSION 

Out of 30 diverticula examined by Schaetz 
(1925) 5 were found to contain gastric glands 
Roughly the same mcidence in heterotopia has been 
the finding of several other observers (Greenblatt, 
Fund, and Chaney, 1931 , Curd, 1936) Brown 
and Pemberton (1936), however, discovered gastric 
mucosa m 13 cases out of 55 (24 per cent), Farr and 
Penke (1935) m 6 cases out of 13 (46 per cent), while 
Hudson and Koplik (1932) were able to demonstrate 
heterotopia in 67 per cent of a large series If we 
regard the mcidence as about 30 per cent, and the 
occurrence of Meckel’s diverticulum as 2 per cent, 
then the possibihty of gastric epithehum is roughly 
I m every 170 persons 

Deetz, in 1907, was the first to draw attenuon to 
the pepuc namre of the ulceraUon, though cases had 
been reported by von Denecke (1902) and Hilgen- 
remer (1903) Guibal (1924) expressed the behef 
that It is this type of diveruculum which ulcerates, 
causes hmmorrhage, and occasionally perforates, with 
subsequent peritomus This is also borne out m 
the experience of Stulz and Wornnger (1925), who 
state that the cause of the haemorrhage or perforaUon 
is to be found m the ulcerauon of the heteroplasuc 
gastric mucosa That this is not the whole story, 
however, is shown by the fact that bleedmg associated 
with heterotopia, but without ulcerauon, may occur 
(Abrams, 193S) With regard to this, Taylor (1927) 
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says “ A possible explanation is that an acuve 
acid secretion formed by the heterotopic glands may 
have devitalized the neighbouring intestinal epi- 
thelium and rendered it susceptible to an infection 
which would otherwise be easily overcome ” 

This condition is most frequent in children 
Cobb (1936) found that 74 per cent of cases of peptic 
ulcer in a Meckel’s diverticulum were in children 
from I to 15 years, while Matt and Timpone (1940) 
reviewing the hterature, discovered that out of 76 
histologically proved cases, 42, or )ust over 56 per 
cent, occurred under the age of 10 years, and 72, 
or roughly 94 per cent, were under the age of 30 
The cardinal sign is profuse repeated intestmal 
hsemorrhage Pain is a very variable feature which 
may or may not be present Should the ulcer 
perforate, there is superimposed the picture of an 
acute abdominal emergency 

The youngest case I have been able to find where 
a successful operation was performed is that of 
Fevre, Patel, and Lepart (1930), where a diagnosis 
of intussusception was made in a child aged 5 
months who was bleeding from the rectum, and who 
had the signs of an acute abdomen operation 
revealed a perforated Meckel’s diverUculum which, 
histologically, showed an ulcer at the )unction of the 
ileal and gastric mucoste Reports of similar cases 
under i year include those of Bimne (1936), Mason 
and Graham (1932), Moore (1926), Mallory (1936), 
Weiner and Seley (1939), Montgomery (1932) 
Conrad (1941), and Tisdall (1928) 

The possibihty of a diverUculum should be kept 
m mind in any case of profuse intestinal hemorrhage, 
especially if repeated In intussuscepuon the blood 
IS mixed with mucus, a tumour can generally be felt, 
either abdominally or more rarely (and fatally) per 
rectum, and there are the characteristic screammg 
attacks with drawing up of the legs Local condi- 
Uons such as rectal polypi or ulcerative cohtis can 
be excluded by endoscopy Bacteriological examina- 
tion of the stools will show the presence of dysenteric 
orgamsms Henoch’s purpura may be ruled out 
by the absence of purpuric spots, of severe colic 
which IS usually a feature, and of swelhng and patn 
in the joints Purpura hsemorrhagica shows a 
dimimshed platelet count Hsemophiha is to be 
considered in the male child here the disease may 
be mamfest in the first six months of hfe (Price, 1941), 
but the family history and the blood findings will 
help to estabhsh the diagnosis Hereditary telangi- 
ectasia IS so rare that mention is made only in passing 
Rectal bleeding in the first few days of hfe is usually 
due to htemorrhagic disease of the newborn or acute 
ulceration of the duodenum, but Moll’s case (1926), 
where bleeding occurred intermittently from the 
second day up to the fifth month, and where post 
mortem a huge diverticulum with two chrome ulcers 
at Its junction with the ileum was found, does suggest 
that peptic ulcer in a Meckel’s diverticiilum can also 
cause haemorrhage at this early age The most 
difficult conditions to exclude are an intestmal polyp 


or hsemangioma, but in both cases abdominal section 
will be required 

Treatment — The treatment for the condition 
is removal of the diveruculum Blood transfusion 
will be required in most cases as a pre-operative 
measure Greenwald and Steiner (1931) give mor- 
tahty figures of 7 6 per cent before perforation of the 
ulcer, and 58 per cent after perforation 

SUMMARY 

A case of peptic ulcer in a Meckel’s diverticulum 
in a female child aged ii months is reported Com- 
plete recovery followed removal of the diveruculum 

I should hke to express my thanks to Professor 
C W Vimng, Consulung Physician to the Chil- 
dren’s Department, for his , encouragement in 
wriung this article , to Professor P J Moir, Pro- 
fessor of Surgery in the University of Leeds, for 
kind criucism and access to the operauon notes, 
to Dr L Moss for notes on the child’s progress 
before admission , and to the Sister and nurses of 
the Children’s Department for their aid m the post- 
operauve period 
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Amcebic graniiloma of the skin, or amcebiasis cutis, 
an uncommon lesion due to infection with the 
EntamcBba histolytica, crops up periodically in 
the hterature both on account of its rarity and the 
interestmg pathological and chmcal picture it presents 
E histolytica may, under certam conditions, in- 
vade the skin and cause extensive ulcerauve granulo- 
matous lesions, but blood-stream invasion has 
never been reported The lesions pracucally always 
anse by direct continmty from some other focus of 
the disease, e g , drainage tract from the hver, the 
site of aspiration of the hver, around a colostomy 
wound, or from the rectum 

Although primary infecuon of the skin, accordmg 
to Craig (1944), IS reported rarely, a number of 
authors report ulcerative skm lesions around the 
anus Crawford (1933) reports a case followmg an 
amcebic abscess of the perineum, the secondary 
lesion mvolvmg both buttocks Engman and 
Meleney (1931) give an excellent descnption of the 
pathology of the skin lesions caused by the E 
histolytica Accordmg to these authors, it is charac- 
terized by a rapidly spreading ulcerauve process, 
which, owing to the rapidity of its spread, has an 
irregular border and overhanging edge, from under 
which pus can be expressed, and a floor which is 
hned with indolent granulauon ussue The ulcer 
IS painful and exttemely tender 

Tixier and others (1927), under the name ‘ poro- 
dermie amibienne ’, describe lesions of the pen-anal 
repon In their case (chrome dysentery of six 
years’ durauon) entamcebce were found m the pus 
Ngai and Frazier (1933) pve a very complete review 
and describe 3 cases L F Hamburger (1925) 
reported a case with a tumour in the right lumbar 
region, dischargmg hver pus Secuons of Ussue 
from the edge of the ulcer showed, on suitable 
staimng, the presence of amoeba F L and H E 
Meleney (i935) desenbe a very interesung case of a 
Chmese pauent who, a month before admission, 
nouced a small, hard, tender lump to the right of 
the anus This mcreased in size for three weeks, 
the pauent bemg unable to sit down Ten days 
prior to admission the lump burst, dischargmg foul 
pus The pauent was a severe diabeuc, and on 
admission had a large, foul-smelhng ulcerauon, 
extendmg from the upper margin of the sacrum to 
the upper third of the thigh and to the perineum 
The hne of demarcaUon was relauvely smooth and 
sharply outhned Four days after adnussion the 
ulcerauve area was excised Emetme hydrochloride 
was given as soon as the diagnosis was made, the 
diabetes being controlled at the same time On 
the twenty-first day a Reverdin graft was apphed, 
the pauent subsequently being discharged, fully 
recovered 


* A branch of the Johannesburg General Hospital, 
South Africa 


Manson-Bahr (1938) describes a case of ulcera- 
uon of the abdominal wall secondary to colostomy 
for supposed caranoma of the rectum E histolytica, 
however, was found m secuons of the ulcer, the 
condiuon clearing up on emetm therapy W B 
Gabriel (1945) reports a case, very similar to that of 
the Meleneys, of extensive amoebic ulceraUon of the 
abdominal wall and buttocks The primary lesion 
appeared to be a perirectal abscess Treatment by 
emetme cleared up the infecuon Thiersch grafts 
were subsequently apphed, with complete heahng 
Manson-Bahr (1943) is of the opimon that amcebiasis 
cuus occurs chi^y as an unsuspected secondary 
infecuon of papillomata, usually of the anal region 
More recently McConaghey (1945) states that only 
19 cases of proved amcebiasis of the skm, perineum, 
and buttocks have been reported in the hterature 
Of these, the majority occurred in China He 
desenbes a case of an Anglo-Burmese lady, who, 
after having blood and mucus in the stools, developed 
a bhnd pen-anal ‘ boil ’ On admission she had a 
large fungaung mass, the size of a walnut, around 
the anus The serous exudate showed abimdant 
trophic amoebffi Here again, the condiuon cleared 
up completely with six doses of emeune 

In South Afnca amoebic infecuon is of common 
occurrence, particularly in Natal, where the infecuon 
amongst the non-European commumty is qmte high 
On the Witwatersrand there is also qmte an appreci- 
able incidence, which Osburn (1943) attributes to 
two factors (i) Exposure from the presence of 
nauves from Natal and Nyasaland , and (2) Visitmg 
of these territories by residents of the Witwaters- 
rand 

From the above brief review it appears that 
amcebic infecuon of the skm of the buttocks is most 
unusual, and as such, any case presenung these 
features is worth recording 

The followmg case is therefore of considerable 
interest m that the pathological features of amcebic 
granuloma of the skm of the buttock are well 
demonstrated 

CASE REPORT 

History — I v St , a young adult male Gnqua 
(coloured), aged 28 years, a pamter by ttade, was admitted 
on March 20, 1945, to the surgical wards of the Corona- 
uon Hospital, with the diagnosis carbuncle ( ’), sarcoma 
of the buttock ( >) The followmg history was elicited 
For the last year he had not been quite well, suffermg 
from frequent auacks of coheky, lower abdominal pam, 
usually associated with diarrhoeal stools In the intervals, 
however, he was quite well, although he lost some weight 
during this period There was no vomiting, no inter- 
nuttent fever, malaise, headaches, or similar evidences 
of tOMc disturbances He occasionally noted some blood 
m the stools, but no mucus Appente durmg this 
period was good and there had been no general health 
disturbance He had a shght cough for the last few years, 
accompamed by some sputum, but no haemoptysis 
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Fig 428 — Showing amcebae in margin of ulcer — active 
lorms (X 150) 
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Fig 429 — ’Same as Fic 428, showing more clearli the 
actnc forms of Entamoeba Instohnca (x 400) 



Fig 430 — Photograph of the ulcer before treatment Fig 431 —Showing the deep excavating nature of the 

ulceration 



Fig 432 The colostom> Fig 433 — After intrapentoneal closure of the colostomy 
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amcebic granuloma of the skin 


The present complaint started one month ago as a 
small “ punple ” on the left buttock Tte increased 
m size and became painful, the pain being of a throbbmg 
nature He was given an ointment by a doctor and 
shortly afterwards the swelling “ burst , discharging 



wall of which ameebE were found (South African Institute 
of Medical Research) {Figs 428^ 429) Exaimnauon of a 
stool on March 29 revealed the presence of ova of Ascans 
lumhrtcotdes and flageOate forms of Trtchoiiiotios notnims 
pus, mucus, and red cells, but no amcebs 



Figs 434, 435 —Showing complete healing 


pus The resulung ulcer apparently has been mcreasing 
m size rapidly and 5 ie patient was losing weight markedly 
by the time he was admitted to this hospital 

On Examination — His temperature was 994° F, 
pulse X04, respirattons 22 There was evidence of 
dehydration and loss of weight Local exammation 
revealed a large ulcer of the left buttock, extending 
obhquely across the sacrum to the opposite buttock, 
about 5 in in length and 2 in wide The edge was 
raised, but not undermined, sloping into the floor of the 
ulcer, which was covered with duty, sloughing granula- 
tion tissue The surrounding tissues, for about ik in , 
were swollen and indurated The nearest pomt to the 
anus was about 2 in The ulcer and surroundmg tissues 
were extremely painful and tender to the touch The 
regional lymphatic glands (left inguinal) were moderately 
erdarged and tender 

Exammation revealed a few rales at the base of the 
right lung Heart, abdomen, C N S were normal The 
blood-pressure was 120/80 

Gemto-urmary history and examination were negative 
Laboratory Examinations (March 22) — Complete 
blood-count R B C ’s 4,870,000, Cl i or, Hb 98 per 
cent Leucocytes 15,300 , polymorphonuclears 74 5 
per cent, large mononuclears i o per cent, lymphocytes 
22 5 per cent, eosinophils i 5 per cent, basophils o per 
cent, metamyelocytes o 5 per cent The red cells showed 
shght amsocytosis, but otherwise no significant changes 
The polymorphonuclears showed a shght shift to the 
left and evidence of early toxic granulation WR 
was negative 

Treatment — When seen in the ward the condiaon 
looked so like a breaking down carbuncle, that treatment 
for this condition was msututed — urea dressings and 
short-wave therapy The condition did not respond, 
but the ulcer rapidly increased m size Thin muco- 
purulent feces were constantly escapmg per anum and 
contaminatmg the ulcer area 

On March 26 sigmoidoscopy was performed, reveahng 
a large, necrotic ulcerating area covermg the postenor 
rectal wall The colon could not be examined A 
wedge was resected out of the wall of the ulcer Section 
of this specimen showed the presence of an ulcer, in the 
VOL xxxiv — ^No 135 


On account of the sloughing condition of the rectum 
and the contamination of the ulcer, a left ingumal colos- 
tomy was done on April 3 in order to divert the contents 
of the colon Treatment with emetme hydrochloride 
was commenced — i gr b d for twelve days There 
was an almost unmediate and miraculous response 
Concomitantly chmiofon insuUations (2J per cent) in 
both proximal and distal loops of the colostomy were 
given, as well as local chimofon dressings 

The temperature returned to normal, appetite and 
sleep improved, and there was immediate evidence of 
heahng and retrogression of the ulcer On May 2i, 
six weeks after commencing emetine therapy, a fiill- 
thickness graft was apphed to the now cleanly granulating 
area A second course of emetine was started on May 
23 A portion of the graft unfortunately sloughed, but 
sufficient took to ensure healing of the ulcer On 
July 25 the colostomy was closed, using the intraperitoneal 
method, followed by another course of emetine for ten 
days, plus a course of emetine bismuth iodide The 
patient was discharged on Sept 8 healed except for a 
slight discharge from the colostomy wound, which healed 
completely subsequently When seen again in the 
out-patient department the patient was quite well, had 
put on weight, and generally had recovered from his 
malady 

COMMENT 

Under certain conditions, E histolytica may 
invade the skin and subcutaneous tissues of the 
buttocks and pen-anal regions, causing acute, 
rapidly spreading ulceration with marked constitu- 
tional disturbance Spread is probably by contmu- 
ity from mfecuon of rectum, or via the lymph- 
atics, rarely by the blood-stream The local lesion 
IS shghtly raised, with steep, at times undermmed 
edges, surrounded by an area of induration showing 
all the charactensnc signs of mflammauon The 
floor of the ulcer is covered with sloughmg granu- 
lation tissue, the whole entity being extremely 
painful and tender Any condition around the anus 
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conforming to this pattern should warn the medical 
attendant of a possible amoebic infection of the 
lower bowel — examination of the stools and a 
biopsy are necessary for final diagnosis The 
response to emetine is miraculous, and this can be 
used as an effective therapeutic test 

SUMMARY 

1 A brief review of the literature on amoebiasis 
cutis IS given 

2 An interesting case of amoebic granuloma of 
the buttocks is discussed 

3 In acute ulcerative pen-anal conditions not 
responding to usual chemotherapeutic methods, a 
therapeutic test of emetine hydrochloride is justifi- 
able Stool examinations and biopsy for E histo- 
lytica should be done 

The authors wish to thank Dr F K Mills, 
Superintendent of the Johannesburg General Hospi- 
tal, for permission to publish the case , and Dr 
Simpson and Mr Brandt the former for making 


available a microscopical section, and the latter fo. 
the microphotographs, both of the South Afncaa 
Institute of Medical Research, also Dr G S 
Chemk for kindly taking the photographs 
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TOOTH PLATE IMPACTED IN GULLET FOR FIFTEEN YEARS 
REMOVAL BY TRANSTHORACIC (ESOPHAGOTOMY 
By G grey TURNER 


CASE REPORT 

History — The pauent, E C , aged 52, a married 
woman, was admitted to Hammersmith Hospital in 
November, 1945, with the story that she had swallowed 
a denture fifteen years previously Her memory of the 
occasion was very vivid and she could confirm the date 
as Jan 3, 1931, for it was the same day as a serious 
accident to her brother-m-law whose leg had to be 
amputated m consequence An experience of seven 
years as surgical registrar in the Newcastle-upon-Tyne 
Infirmary taught me how easy it is for a pauent to be 
wrong about matters of history, even to the extent of a 
year or two, so great care has been taken to verify the date 
in this case, and I am indebted to the pauent and to her 
medical attendant for assistance on this point and with 
regard to other items of the history 

When the misadventure occurred the patient was at 
midday dinner, which consisted of roast chine of pork, 
omon stuffing, and roast potatoes, which she very much 
enjoyed During the meal the pauent suddenly noUced 
that her tooth plate had disappeared and exclaimed 
“ Oh, I have swallowed my teeth ” The denture was 
an upper one with two front teeth , she knew that it was 
defecuve and ought to have been repaired, but at the 
ume she was unable to afford to have this done As she 
had no pain or inconvenience the pauent fimshed her 
meal and then completed the weekly washing, afterwards 
cleamng up the wash-house before she sat down to rest 
The doctor was sent for and made an examination of 
the mouth, but without using instruments , he also 
felt the neck and told the pauent that the teeth were not 
in the throat At that time there was no X-ray or 
oesophagoscopic invesugauon She was assured that the 
teeth would probably pass and, in the hope of aiding 
matters, was put on a diet of dried bread with very httle 
to drink This diet was conunued for about a week, 
when she had a very hard and difficult evacuauon and 
was told that the teeth had probably come away, though 
no special e\aminauon of the stool was made There- 
after she remamed quite well and symptom-free for 


about three months, when she first nouced a pain up the 
right side of the neck reaching as far as the ear Again 
the doctor was consulted, but assured her that the teeth 
had dissolved and that the pain was probably nervous 
After this reassurance the pauent felt quite well for 
ten years, when she gradually began to experience a 
little difficulty in swallowing At first this wa onl) 
associated with solid foods, but it became slowly and 
steadily worse and especially so during the past year 
For the last nvo years the pauent had only been 
able to take soft food and had to be very careful in 
swallowing She also had pain on the right side, said to 
be due to pleurisy and was in bed about three weeks 
and had cough but never brought up blood Dunng the 
summer of 1944 had various symptoms of discomfort 
in the chest and upper abdomen attributed to the meno- 
pause There w'as pain in the epigastrium and sickness 
About Jan 2, 1945, the pauent was taken very lU 
pain across the lower chest and in the upper abdomen, 
but this was not obviously cormected with swallowmg 
A surgeon who was called in was not sausfied 
diagnosis of gall-stones which had been made when 
doubt was expressed about the diagnosis the patient 
volunteered the information that she had previously 
swallowed her tooth plate and asked if her doewts 
thought this might have anything to do with her trouble 
Because of this disclosure a radiograph was taken, which 
showed a dark shadow in the thoracic oesophagus which 
might have been a foreign body, but a throat speciahst 
declared that all was m order In spite of this finding 
the patient went into hospital for an abdominal operauon 
early m June, 1945 The gall-bladder was found to 
contain small stones and was removed The pauent 
made a good recovery and returned home, but hftor ^ 
week or two had worse trouble with swallowmg than 
ever before Both liquids and solids seemed to suck just 
behind the middle of the breast bone and produced great 
pain The pain on swallowmg was also very bad and 
the pauent could only get relief by bringing up whatever 
she had attempted to swallow The regurgitated material 
was imaltered food In the mornmgs before takmg food 
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elevated from its bed with ±e help of a ring forceps 
The cellular tissue was protected by gauze wrung out of 
flavine solution and the oesophagus opened betiveen 
guide sutures introduced into its wall just below the 
level of the impacted foreign body The incision was 
about m long and planned so that its upper extremity 
was situated + in below where the foreign body lay I 
was afraid that if carried higher it would extend into an 
ulcerated area surrounding the tooth plate and that this 
part might not heal satisfactorily Except for some 
thickening from oedemaj the oesophageal wall was appar- 
ently normal, and on opemng its lumen there was only 
a little mucus, easily wiped away 

The finger, passed up the oesophagus, disclosed a 
slight narrowing just below the ulcerated area in which 
the plate was lying, but the edge of the latter could 
readily be felt as the Op of the finger easily went through 
the narrowed area With a pair of angulated necrosis 
forceps the plate was grasped, and though it could not 


out at the extreme anterior end of the parietal incision, 
which it was judged would be the most dependent spot 
with the patient in the sitting posture At the end of the 
operation it was observed that there was no sucking of 
air cither through the tube or by its side Penicillin, 
10,000 units, was instilled along the tube There were 
no unusual features during the operation and the patient 
tolerated the intervention without causing the slightest 
anxiety 

Progrtss — The after-progress was enurely uneient 
ful. It was almost afebrile, and the pulse, which was 
never quicker than 105, was normal by the end of the 
week 

On the day follow ing operation 100,000 units of penicillin 
was given by the intramuscular route and sips of a penicilhn 
solution were given Nothing else was allowed bj the 
mouth for four days , during this time she had fluids 
both intravenously and per rectum Thereafter mouth 
feeding was gradually advanced and by the end of a week 
she took a sufficiencv of semi-solid food and bv the end 
of the second week ordinary careful diet, and thereafter 



Fig 437 — The tooth plate after removal ( x 7 ) 

immediately be drawn down, it was slightly rotated and 
then easily mampulated free and removed There was 
no bleedmg and no free escape of purulent discharge 
and, m fact, nothing but what could be readily mopped 
away without soihng the parts 

It had originally been intended to suture the incision 
in the oesophagus in the transverse direction after the 
principle of pyloroplasty and a suture was placed through 
the upper and lower angles of the incision as a first step 
in this stage, but the ends of the incision did not approxi- 
mate readily and, in fact, the upper one could not be 
drawn down at all The suture was therefore removed 
and the mcision carefully closed vertically The mucous 
membrane, which seemed unusually voluminous, retracted 
quite considerably, but four interrupted sutures, passed 
from withm the lumen, brought its edges together The 
muscular wall, which was twice as thick as usual, was 
then carefully approximated by half a dozen hghtly tied 
sutures, 1 e , hghdy tied in order not to cut through the 
softened and cedematous muscle About six other 
sutures were used to brmg together loose tissue over the 
site of the incision but the cellular ussue was scanty, 
probably due to the pen- oesophagitis When completed 
the closure appeared to be enurely satisfactory The 
end of the last sutch was left uncut and a drainage tube 
J in m diameter, and without side holes, was threaded 
^ong It unul It reached the lower end of the oesophageal 
mcision The idea was to provide a direct track to the 
surface in the e\ ent of leakage A powder of sulphaml- 
amide and flavme was scattered around about the area 
It had been intended to draw the posterior pleura 
over the sutured oesophagus, but that structure proved to 
be finable and, what is more, was rather fixed and would 
not come readilv together, so perforce had to be left open 
The chest was carefulh closed The tube was brought 



Pic 43S — Rodioeraph of plate after remoial Ii shOR’s 
the buned «nre 

the full diet of the hospital There was never any dis 
charge from the tube and no moisture , it was removed 
on the eighth day The incision in the panetes healed 
per pnmam 

On the first day of January, 1946, 1 e , just three weeks 
after operauon. X-ray examinauon showed some slight 
dilatauon of the distal portion of oesophagus, but there 
was no sign of obstruction By that time the pauent was 
swallowing normally, feeling in every way quite well, 
and was gaming weight She left the hospital exactly 
22 days after operation and travelled to her home, a 
distance of 129 miles, by car Since then she has steadily 
improved and considers that her health is quite restored 
to normal 

In April she was reported as very well and had gamed 
17J lb since operation She was doing her own 
work and eating with relish things she had not touched 
for years In November the patient reported that she 
was perfectly well in every way 

The plate was of the shape and size shown in Fig 437 
Its length was in , width in , and greatest depth i 10 
(The average transverse diameter of the oesophagus ai 
the site of impaction is usually regarded as in ) Excepi 
that It was completely blackened, it was apparently 
unchanged as the result of its long sojourn in the ceso 
phagus The wire, seen in the films taken in vivo, i' 
embedded in the material of which the plate is made 
It weighed 36 gr and appeared to be of the ordinary 
vulcamte composition, but no analysis has been made 
As the plate may be said not to have shown m the bod; 
It was X-rayed, with the result shown in Fig 43 ® 

COMMENTARY 

In this case I felt it wise to approach the problen 
from the point of view of pathology and assume! 
that most likely the tooth plate had cause! 
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extensive pressure necrosis in the oesophagus and 
was Ijung in an ulcerated area which might even 
be involving the adjoining aorta In such circum- 
stances It seemed unhkely that the plate could be 
safely removed endoscopically because of the wav in 
which it was probably embedded) and in conseQuence 
there would be considerable risk m that form of 
removal which might result in serious trauma pre- 
cipitatmg disaster My first view was, therefore, 
that the foreign body should be approached by a 
direct incision into the oesophagus under the un- 
impeded guidance of the eye, using the transthoracic 
route 

Because I assumed that there would be a very 
considerable degree of sepsis about the tooth plate, 
with risk of infection of the cellular ussue and the 


equally striking, rendering the route most umnvitmg 
(Pi^ 439) At the same time it must be recogmzed 
that the subject was one of those very rigid formahr^ 
prepared bodies where all the structures are much 
hardened and to add to the trouble the left lung wp 
almost sohd In hfe I am sure the difficulties would 
be somewhat less than we encountered, though 
there is no way that I can imagine of overcoming 
the obscurity produced by the aorta and the great 
depth of the cesophagus from the surface I there- 
fore reverted to the idea of a transthoracic approach, 
which had the great advantage of farmhanty as well 
as accessibihty 

Before finally deciding to deal with the problem 
by this route it was considered that despite the long 
period of impaction and the probable ulceration we 
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Fig 439 — ^Transverse section of the thorax through the 9th dorsal vertebra, showing the depth of the cesophagus 
from the postenor surface (From Symington s * Atlas of Topographical Anatomy ) 


pleura, I next had in mind the approach to the 
oesophagus by the posterior mediastinal route 
There was also the fear that during removal the 
CEsophageal wall might be torn and would not heal 
satisfactorily, and that a fismla would be a probable 
sequel For these reasons I assumed that drainage 
had better be directly postenor rather than across 
the pleural cavity Working on the cadaver, I 
again tried out the posterior mediastinal approach 
from the left side This emphasized the difficulties 
of this route due to the depth of the oesophagus, 
which was about 4 in from postenor skin surface, 
and also the way that the cesophagus was obscured 
the great pronunence of the aorta 
On another occasion I got my assistant, Mr 
D M Douglas, to try out a similar approach from 
the right side on the same cadaver Although the 
prommence of the aom was no longer a barrier, 
the depth of the cesophagus from the surface was 


ought to look at the foreign body endoscopically to 
determine if the plate could perhaps be extracted 
that way — if not unexpectedly easily, at least without 
undue difficulty and trauma This plan was espe- 
cially considered because on the X-ray films only 
the gold band could be seen, the tooth plate itsehF 
not casting any shadow, and I thought it possible 
that part of the plate had broken away, thus rendermg 
Its removal easier As the record shows, the plate 
was firmly impacted and it was not considered safe 
to try to remove it by withdrawal upwards It 
might have been assumed that the plate could have 
been drawn downwards if the stomach had been 
opened and forceps introduced into the oesophagus 
from below, but this is a bhnd method by which any 
untoward comphcation like perforation or hemor- 
rhage could not be properly dealt with Of course. 
It must be remembered that the cesophagoscope 
can be used through a gastrotomy 
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Though these considerations supported the 
decision to carry out thoracotomy, the question of 
the side to be employed arose For operation for 
neoplasms of the oesophagus situated at about the 
site of impaction of the plate, the approach from the 
right side is much the better, as was urged by my 
old pupil, the late Laurence O’Shaughnessy (i 934 ) and 
further emphasized by the experience of my senior 
assistant, R H Frankhn (1942) But, confronted with 
the problem of a foreign body which had been so 
long impacted, there was the haunting fear of 
involvement of the aorta, and it was felt that any 
complication thus arising could be so much better 
dealt with under the gmdance of the eye from the 
left-sided approach 

The question of prehmmary gastrostomy had to 
be reviewed, but I did not think of adopting this 
measure in the case under consideration because the 
patient was at least able to swallow liquids and semi- 
sohd food without much difficulty and was conse- 
quently in reasonably good condition But it would 
have been qmte a sound plan to make a gastrostomy 
had It been necessary to improve the nutrition, and, 
at the same time, it would have sufficed to solve the 
feeding difficulties and anxieties after operation 
and It would also lessen the infective factor by 
diversion of septic particles from the site It would 
have the further value that the incised and sutured 
area of the oesophagus would be protected from 
strain during healing Though it would not have 
been wrong to make a preliminary gastrostomy 
even without such indications, I had sufficient 
confidence in the heahng properties of the oesophageal 
wall to feel that it could be dispensed with Of 
course, gastrostomy could very readily have been 
carried out as a last step in the operation of removal 
if called for by unexpected circumstances, such as 
the unusual friabihty of the oesophageal wall or 
uncertainty as to the efficiency of the suture hne 

When considering the possible difficulties of the 
actual operation against which I felt one ought to be 
forearmed, the most serious concerned the relation- 
ship of the foreign body to the aorta From climcal 
experience and a knowledge of pathological material 
and of the hterature (Grey Turner, 1946), I knew 
only too well that there is a remarkable tendency 
for sharp objects to erode towards or into the 
aorta, and it occurred to me that during the 
process of removal that vessel might be damaged, 
possibly the last stages of an impending perfora- 
tion being made actual Should this occur I 
thought the safest plan would be rapidly to separate 
the aorta from the oesophagus and then endeavour 
to close any hole m that artery by direct suture 
I have some httle experience of this matter in 
cases where perforation of the aorta has occurred 
during an attempt at oesophagectomy In such 
circumstances I have been able to arrest hemor- 
rhage successfully by drawing the edges of a small 
aperture together, using a sharp-pointed cleft-palate 
needle with fine catgut, such sutures of apposition 
bemg reinforced by an additional stitch or two in 
the adventioa Any persistmg oozing from the site 
might be controlled by the apphcation of fibrin foam, 
although this matenal was not available on the occa- 
sions in which I had to suture the aorta Recently 
surgeons have been fortified by the expenence of 


Professor Crafoord (1945), of Stockholm, who has 
taught us that the descending thoracic aorta can be 
compressed for as long as 20 to 25 minutes so that 
repair of that vessel may be more effectively earned 
out With a ragged tear or fnable tissue it might 
even be wise to excise a small section of part of the 
wall of the aorta in order to get clean fresh edges 
for suturing 

Another possible difficulty that occurred to me 
was laceration of the oesophageal wall occumng m 
the neighbourhood of the foreign body or fnabihty 
at the suture line I have actually seen the oeso- 
phagus tom completely across at the site of an 
ulcerating lesion Probably even at the worst some 
sort of repair could be made, but it might not be 
very efficient In these circumstances I pictured 
that It would be necessary to intubate the oesophagus 
and also to bring a tube from the immediate proximity 
of the sutured oesophagus out through the chest wall 
to make a track to the extenor in the event of leakage 
The point at which the chest wall should be traversed 
admits of some little discussion To brmg the tube 
out immediately postenor suggests itself as the 
nearest and probably the best route, but in carrymg 
this out there one is embarrassed by the aorta (Grej 
Turner, 1916) The next best thing would be to brmg 
the tube out through the parietes at the antenor end 
of the intercostal incision, for in the sitting position 
which the patient would probably occupy after opera 
tion, this might prove to be the most dependent spot 
If effective suture of the oesophagus turned out to be 
quite impracticable, then it would be essential to 
make a gastrostomy after the chest had been safely 
closed As a direct consequence of inefficient 
suturing or of extra fnabihty, a fistula might develop, 
but the presence of a drainage tube down to the site of 
repair would probably determine the safest and most 
convement external site for the external opemng to 
be situated Among the comphcations to be borne 
m mind when the infected and friable oesophagus 
reqmres to be opened, mediastimtis comes first I‘ 
symptoms of this condition become apparent as 
judged by the very ill condition of the patient, together 
with tender swelbng and possibly crepitant oedema 
at the root of the neck or air bubbles demonstrated 
m the mediastinum by X rays, tlien the position 
would already be very senous, but drainage and the 
use of pemcillin might be sufficient to stave on 
impending disaster (Grey Turner, 1946) As a late 
sequel a stricture might develop, but that would 
probably be the least of the troubles because wth 
such a very defimte inflammatory origin its manage- 
ment would only be a question of the mtelhgent use 
of bougies 

Finally, it would be unwise to assume that the 
successful outcome of this case was entirely due to 
the use of pemcilhn and the other antiseptic adjuncts 
now available 
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Immediately prior to compression of the tumour the 
resting pulse-rate was 108, but three seconds before 
the onset of the slow waves it had fallen to 48 Towards 
the end of the discharge no pulse was palpable, but 10 


from behind the angle of the jaw to the sternoclavicular 
joint, with a slight convexity fon,vards The internal 
jugular vein had to be divided The tumour was not 
unduly adherent to surrounding structures apart from 
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Fig 442 — Care i Electro encephalographic records 
(.s£e text) 


seconds after the reappearance of the normal pattern it 
could just be felt Twenty-five seconds after this the 
rate had risen to 120 per minute 

The experiment was repeated using a left-sided 
anteroposterior electrode arrangement and a similar 
result was obtained 

Biopsy — On Dec 29, 1945, a biopsy was performed 
by Mr R L Newell through a transverse incision The 
vascularity of the tumour was striking No change in 
blood-pressure or pulse-rate were noted on compression 
of the tumour under the ana:sthetic (gas, oxygen, ether) 



where the previous biospy had been performed H 
trying to dissect the tumour off the common carotid, 
which was completely encircled by it, the vessel was 
opened and had to be tied 



The right common caroud artery was compressed 
daily, at first for 5 minutes, increasing gradually to 35 
nunutes No abnormal physical signs were detected m 
the nervous system after 35 nunutes’ compression 

Operation (Jan 31, 1946) (Mr R L Newell) — 
anaesthetic gas, oxygen, ether The incision extended 


The post-operative course was uneventful No 
important nerves were damaged and no signs 01 
cerebral anairma were observed Three months after 
operation the patient showed no ill effect from the 
carotid ligation and was able to carry out her normal 
occupation 
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consisted of a somewhat pear-shaped mass wim 
indistmctly lobulated outer surface, measuring 5 cm ^ 

3 5 cm {Ftg 443) It weighed 30 g On section the 


The stroma in some cases consists of acellular fibrous 
tissue, in other areas it is represented only by the flattened 
capillary spaces A thm fibrous capsule is present 
Stams for chromaffin substance were negative 
Diagnosis — -Penthehoma of the carotid body 



Fig 444 — Case i A low-poner viesv showing the typical 
glomerulus-like cell groups m the lower central field, whde 
top centre the cells show an ill-defined trabecular arrange- 
ment Hasmatoxjlm and eosin { x 30 ) 



Fig 44S — Case i A higher magnification of a glomer- 
ulus like body, separated from adjacent similar bodies by 
flattened vascular spaces Some nuclei are vesicular m type, 
others are hyperchromauc The cell cytoplasm ss pale 
Hasmatoxylin and cosm (x 120) 



Fsg 446 — Case I A higher magnification of the trabecular 
type of cell arrangement, showing a predominance of hyper- 
chromatic nuclei The cell cytoplasm tends to be darker 
staimng Haematovylin and eosin ( x rao ) 


mass is of a fairly umform whitish colour, with slaty bine 
and yellowish foci visible The common caroud enters 
the tumour at the lower pole and divides into the mtemai 
and external caroud branches, which leave the tumour 
from its superior aspect 

On Section {Ftgs 444-446) there is some vanauon 
m the histological appearance of the tumour, both in the 
arrangement of the cells and m their appearance The 
characteristic cells have pale-staming round or oval 
nuclei with well-developed nuclear membrane and a 
coarse chromaUn network The cell onthne is mdistmct 
and polyhedral m shape, the cytoplasm is pale-stammg 
and mainly granular The cells are arranged character- 
isucally m round compact masses about the size and shape 
of renal glomemh and are separated by compressed 
vascular spaces hned by prominent capillary endoihehal 
cells In other areas the cells form much smaller groups 
and cords which are separated by a meshwork of capil- 
laries hned by hypoplasuc endothehum 

Elsewhere the cells have darker-staimng oval or 
round nuclei and a more eosmophihc cytoplasm, and 
the arrangement is m somewhat irregular-shaped ill- 
defined cell masses 


Cose 2 —Mr M , aged 37, a lecturer m architecture, 
came under the care of Mr W R Douglas in June, 1940, 
complaining of a swelling m the left side of the neck of 
two years’ durauon It was sbghtly sensmve to pressure 
and had varied m size The pauent gave a history of 
rheumanc fever at 18 and a wmter cough for several years 

On Examination — ^There was a mass deep and 
anterior to the left stemomastoid muscle at the level of 
the angle of the jaw It was smooth, tender, not unduly 
fixed, and of firm consistency The spleen was palpable 
I in below the costal margin The blood-pressure was 
140/90 mm Hg, and the Wassermann reacuon was 
negative A pre-operative diagnosis of tuberculous 
lymph-glands was made 

At Operation (July 4) (Mr W R Douglas) — ^Under 
avertm-gas-oxygen anaesthesia a vertical incision was 
made along the stemomastoid The muscle was spht 
and “ a very vascular lookmg tumour lying behind the 
bifurcation of the carotid” was exposed It was here 
that the true nature of the tumour was recogmzed The 
vessels were closely adherent to the tumour and had to 
be hgated 

Next mormng there was no paralysis Thiity-six 
hours after operation, however, the right side of the face, 
the tongue, and the right arm were paralysed Aphasia 
and dysphagia were marked The right leg was un- 
affected On the next day (July 7) some improvement 
was noticed and this contmued until the patient was 
discharged on Aug 6, when only shght facial weakness 
remamed The blood-pressure on discharge was 125 /80 
mm Hg A year later no residual weakness remamed 
and the patient had returned to his previous occupation 
He has been seen at regular mtervals ever since and has 
been keeping m perfect health 

Histology — ^The tumour cells are arranged partly in 
well-defined spherical masses separated by broad bands of 
acellular collagen, and partly m less well-defined groups 
separated by irregular spaces hned by endothehal cells 
The cells are of polygonal outline, with fairly eosmo- 
phihc cytoplasm The nuclei are mainly hyperchro- 
matic, predominantly oval, and occasional multmucleate 
forms are present No defimte mitoses were seen, but 
the cytological appearances are suspicious of a low-grade 
mahgnancy (Figr 447, 448) 

Diagnosis — ^Penthehoma of the carotid body 
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DISCUSSION 

Historical — The carotid body was first des- 
cribed by V Haller in 1743 In 1880 Riegner 
removed the first caroud body tumour He hgated 
the common carotid artery The patient developed 
hemiplegia and died on the third day Maydl’s 
case in 1886 was the first t6 survive A temporary 


on one side The bodies increase in size up to the 
age of puberty and then slowly atrophy 

The carotid body is situated behind the common 
carotid artery at its bifurcation It is reddish brown, 
in colour, oval in shape, and measures up to 7 min 
in its long aMS It is surrounded by a firm capsule 
which sends septa into its substance, subdividing it 
into lobules The connective tissue is nch m 
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Fig 447 — Case 2 A low power view showing the 
glomerulus like bodies separated by strands of hyaline fibrous 
tissue The dear spaces surrounding the cell masses are the 
result of shrinkage HEematoxylm and eosin ( x 30 ) 


Fig 448 — Case 2 A high power view showing the 
glomerulus like bodies in which the cell nuclei arc all hyp«f 
chromatic and of somewhat irregular shape Hirmaioxilin 
and eosin (x 120 ) 


hemiplegia followed ligation of the arteries The 
first removal without hgation was carried out by 
Albert m 1889 

Embryology — The origin of the carotid body 
IS still under dispute According to Kohn (1900) it 
develops from the sympatho-chromaffin cells, which 
later mature into chromaffin cells The carotid body 


medullated and non-medullated nerve-fibres The 
lobuh consist of sphencal masses of large polyhedrm 
cells which contain large eccentrically placed and 
deep-staimng nuclei The cell membranes are often 
difficult to distmguish 

The vascular supply is usually denved from the 
external carotid artery via a small fibro-adipose 



Fig 449 — E C G in a case of carotid $inus sjneope of the cardio-mhibitory t>pe 


has therefore been classed into the chromaffin 
system, together with the suprarenal medulla and 
the aortic and coccygeal bodies Kohn’s view of 
the affimty of the cells of the carotid body to chromic 
salts has not been confirmed in the human, although 
It holds good with other species in which the carotid 
body contains a larger element of sympathetic ganghon 
cells According to Maurer (1895) and Boyd (1937) 
the carotid body develops from the mesoderm of the 
third branchial arch and receives early connexions 
from the artery of the arch and the ectoderm of the 
glossopharyngeal nerve, which is the nerve to the 
third branchial arch Elements from the sym- 
pathenc and vagus are incorporated at a later date 
Anatomy — ^The carotid body is inconstant m 
man Funke (1904) found a carotid body in only 
one out of eight foetuses disseaed, and that only 


pedicle called the hgament of Mayer The artery 
enters the lower pole and breaks up into branches, 
each of which enters a lobe and forms a dense 
capillary network around the cells The veins 
form a plexus over the surface of the body, fro® 
which the blood is led away by several branches 
which dram into the superior laryngeal, hngual, and 
pharyngeal veins The nerve-supply comes fronr 
the glossopharyngeal nerve, the pharyngeal branch 
of the vagus, and the superior cervical ganglion 
Physiology — Extirpation or absence of the 
carotid bodies has no adverse effect Various 
functions have been assigned to them, but uiost 
theories have been disproved De Castro (I92w 
was the first to suggest that thev may act as chemo- 
receptors, and Dripps and Comroe ( 1944 ) have 
shown that they respond to chemical changes m the 
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Carotid Sinus Syndrome — Overactivity of 
the carotid sinus reflex has been associated with a 
carotid body tumour in 5 cases out of 260 found in 
the hterature, and in Case i The incidence of their 
coexistence is too high to be purely accidental The 
nerve-supply of the sinus is similar to that of the 
carotid body, being derived chiefly from the glosso- 
pharyngeal nerve by way of the carotid sinus nerve of 
Hering and probably also from the vagus, hypo- 
glossal nerve, and the sympathetic A tumour of 
the carotid body may therefore occasionally produce 
an overactive sinus by two mechanisms , either by 
direct pressure or by way of a reflex arc Other 
lesions in the neighbourhood of the bifurcation of 
the common carotid, such as cervical, lymphadeno- 
pathies — chiefly tuberculous — are very occasionallv 
associated with a hypersensitive sinus 

Carotid sinus syncope can be precipitated in 
subjects with a sensitive sinus by a sudden turning 
of the head, wearing tight collars, or by pressure 
over the sinus It is characterized by pallor, 
hyperpncea, muscular twitching, and dizziness, 
followed by unconsciousness Flushing of the face 
occurs on recovery Two types of carotid sinus 
syncope are recogmzed, depending on which of the 
two efferent pathways — the vagus or the vasomotor 
depressor nerves — predominates 

In the cardio-inhibitory type m which vagal 
cardiac inhibition is the predominant factor, a 
marked fall in blood-pressure is associated with 
complete asystole or ventricular standstill The 
E C G during the attack shows no alteration of 
potential or only a succession of P waves {see Fig 
449) This reaction can often be prevented by 
atropine 

In the vasodepressor type vasodilatation causes 
a fall in blood-pressure and the consequent cerebral 
antemia results in unconsciousness The cardiac 
rate does not slow markedly and vagal stimulation 
of the heart produces at the most nodal escape, so 
that the E C G shows either no alteration from 
normal or absent P waves, as m Case i This type 
may often be reheved by sympathomimetic drugs 
such as ephedrine or benzedrine 

The E E G shows moderate- to high-voltage 
slow (delta) waves during unconsciousness This 
IS an unspecific response and can be seen m syncope 
from various causes such as venepuncture, distension 
of colon and rectum, etc (Engel, 1944) 

A third type has been described in which syncope 
IS unassociated with any sigmficant alteration in 
blood-pressure or cardiac rate This has been 
called the cerebral type, but its existence is doubtful 
Cure from carotid sinus syncope follows excision 
of local glands or tumours or follows denervation 
of the sinus if the hypersensitivity is due to arterio- 
sclerosis, hypertension, or other general causes 
(Ray and Stewart) Cases of lesser severity are 
amenable to medical treatment 

Physical Signs — The tumours are ovoid or 
round in shape, situated at the bifurcation of the 
common caroud artery, lymg partly imder the 
stemomastoid, elevating the anterior border of that 
muscle, and partly m front of it The surface is 
smooth or finely lobulated The consistency is 
firm, resembhng the texture of a fibrotic tuberculous 
gland Lying within the caroud sheath, firmly 


attached to the artery, they can be moved from side 
to side but not vertically On account of their 
vascularity, they can be temporarily reduced bj 
pressure Compression of the common carotid 
artery also temporarily reduces their size Trans- 
mitted pulsation can always be elicited A few 
tumours present a bruit and thnll A sensitive 
carotid sinus, if present on the same side as the 
tumour, will give nse to the typical attacks on 
pressure on the tumour for about 30 seconds The 
pharyngeal wall is occasionally displaced by the 
tumour and physical signs due to pressure on 
surrounding nerves are found occasionally 

Diagnosis — The correct pre-operauve dia 
gnosis has only been made in 25 out of 180 mmoiirs 
The most common erroneous diagnoses are tuber 
culous glands, branchial cyst, aneurysm, or lateral 
aberrant thyroid tumour Secondary mahgnant 
glands, branchial carcinoma, neurofibroma, lymph 
adenoma, and lymphosarcoma must also be con 
sidered A punch biopsy has been suggested, but 
has been thought dangerous by most workers on 
account of the vascularity o! the carotid body tumtrat 
Even biopsy can be misleading, as reported b> 
Walton (1946), where the section showed a typical 
carotid body tumour with islands of epithehoid 
cells separated by vascular stroma A previous 
biopsy at another hospital and further investigation, 
however, showed this case to be a carcinoma of the 
arytenoid with secondary deposits in the cervical 
glands 

The criteria on which to base the diagnosis of 
carotid body tumours are — 

1 A history extending over several years of a 
slow-growing painless tumour in the neck 

2 A firm oval tumour m the region of the 
bifurcation of the common carotid 

3 Free lateral but no or very limited verucal 
mobility 

4 Decrease in size on compression of the common 
carotid artery 

5 Transmitted but not expansile pulsauon 

Prognosis — Prognosis depends on whether the 

common carotid has to be ligated and whether 
invasion has occurred before operation The opera- 
tive mortahty is 15 per cent without ligation and 30 
per cent when the artery has been tied 

Age and length of history are not a guide to 
whether malignancy has supervened More rapid 
growth and horizontal fixation may be taken as an 
indication of mahgnancy Usually it is only at opera 
tion when difficulty is encountered in shelling out that 
the invasive character of the tumour is manifest 
Nor IS age an infallible indication whether hemipleg*® 
may occur after division of the common carotid 
The youngest patient with a carotid body tumour m 
whom hgation of the common carotid resulted m 
hemiplegia was 26 years old Pilcher and Tuss 
investigated too cases of hemiplegia after caroud 
hgation for various lesions They did not find that 
age influenced the outcome of the operation 

Treatment — Radiotherapy does not appear to 
have any effect on carotid body tumours Phelps 
and Snyder (1937) reported 7 cases treated without 
benefit by irradiation Stewart (1931) and Birman 
(1924) reported one case each which did not respond 
to X rays Gordon-Taylor’s case (1940), m which 
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THE SURGICAL TREATMENT OF HYDROCEPHALUS 

A SIMPLE METHOD OF PERFORMING THIRD VENTRICULOSTOMY 

By H F McNICKLE 

WELLINGTON HOSPITAL, WELLINGTON, N Z 


Methods of performing third ventriculostomy which 
involve open cramotomy, such as those described 
by Dandy (1935) and by Stookey and Scarff (1936), 
seem rather severe in infancv, and are not free from 
unpleasant sequelae It is hoped, therefore, that the 
description of a simple and apparently safe method 
of performing third ventriculostomy (floor of the 
ventricle) will be of use to surgeons who, in the past, 
have hesitated to use more formidable procedures 
Briefly, the method is to puncture the floor of the 
third ventricle by means of a hollow needle passed 
from above into a lateral ventricle, directed through 
the foramen of Monro into the third ventricle by 
touch or by telescope, and advanced to its destination 
under the X-ray screen 

In the past, third ventriculostomy has been 
reserved for cases of non-commumcating hydro- 
cephalus The division of hydrocephalus into 
commumcatmg and non-commumcatmg types is an 
arbitrary one, and has been overemphasized Two 
cases are reported to show that there are also types 
of commumcatmg hydrocephalus which respond to 
third ventriculostomy 

This commumcation must be regarded as m the 
nature of a preliminary report, because the number 
of cases treated is small, and because no case has 
been followed for more than three years 

THE CAUSE OF HYDROCEPHALUS 

Cerebrospinal fluid is formed by the choroid 
plexuses, leaves the ventricular system by the fora- 
mina of Luschka and of Magendie, to reach the 
subarachnoid space, where it is absorbed Some 
flmd IS absorbed in the spinal subarachnoid space, 
but most must pass forward through the basal 
cisterns and their branches to reach the cerebral 
subarachnoid space Any obstruction in the mam 
fluid pathways, inside or outside the ventricular 
system, results m hydrocephalus if the degree of 
obstruction is sufficient to interfere with the free 
flow of cerebrospinal flmd, and so cause the pressure 
m the ventricles (behind the obstruction) to be 
higher than the pressure in the cerebral subarachnoid 
space (beyond the obstruction) 

The most complete obstructions are probably 
incompatible with survival for more than a few 
days Fuhmnatmg hydrocephalus of this kind 
occasionally follows operation on a lumbar memngo- 
myelocele Hydrocephalus which pursues a more 
leisurely course is probably due to a partial obstruc- 
tion, the degree of which is roughly proportional 
to the rate of progress of the disease 

The degree of obstruction does not always remain 
constant Hydrocephalus sometimes progresses with 
increasing rapidity, as though the hydrocephalus, 
by distortion, were aggravating the primary obstruc- 
non Probably a more common cause of swift 
deterioration is the development of a secondary 
obstrucaon, by compression of the mam subarachnoid 


pathway at the level of the incisura tentorii (Caims, 

1939) 

THE RATIONALE OF THIRD 
VENTRICULOSTOMY 

If, then, hydrocephalus is due to an obstruction 
m the mam fluid pathways, and such an obstruction 
can always be demonstrated at autopsy (Dandy, 
i935)j the rational treatment is to remove, or to by- 
pass, the block In congemtal hydrocephalus a 
direct attack upon the obstruction is seldom indicated 
It IS impossible in some cases, too hazardous m 
others, and m a third group direct intervenaon is 
followed by recurrence Ventriculostomy is simply 
an attempt to by-pass the obstruction As Dandy 
(1935) pointed out, the ideal spot for draimng the 
ventricles into a cistern is )ust behind the pitmtary 
stalk, in the floor of the third ventricle An openmg 
made here, even a small one, has a good chance of 
being permanent, because of the thinness of the floor, 
relative absence of neuroglia, and the depth of the 
cistern beneath 

Cauterization of the choroid plexus, as practised 
by Scarff (1936), Dandy (1938), Sachs (1942), and 
Pumam (1943), seems to be wrong in pnnciple 
As long as the block remains, the pressure in the 
ventricle will be higher than the pressure m the 
cerebral subarachnoid space, and the ventricles will 
continue to expand A reduction in the volume of 
cerebrospinal flmd formed may retard the rate of 
expansion, but seems unhkely to effect a complete 
cure Surely, too, apart from the immediate risk 
of operation, there is the considerable danger that 
floatmg particles from the operation will be earned 
to the site of obstruction, will lodge there, and will 
cause an acute, perhaps fatal, exacerbation of the 
condition 

HYDROCEPHALUS ASSOCIATED WITH 
LUMBAR MENINGOMYELOCELE 

The regular association of the Arnold-Chiari 
malformation with lumbar memngomyelocele was 
pointed out by Russell and Donald (1935) Hydro- 
cephalus when It occurs (it frequently follows 
operation on the lumbar sac), is usually commumca- 
ting in type, the block being in the subarachnoid 
space around the brain-stem at the foramen magnum 
The probable explanation is that the spinal cord, 
firmly fixed m the lumbar region, is elongated by the 
growth of the spinal column, and so draws part of 
the brain, including the foramina of Luschka and 
of Magendie, into the spmal canal In a severe case 
bram elements may be found as low as the seventh 
cervical vertebra Operation on the lumbar region 
may precipitate matters by the sudden release of 
cerebrospinal flmd or by traction on nervous ele- 
ments attached to the sac All cases must be 
regarded as being potentially hydrocephalic 
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THE SURGICAL 

Many cases of meningomyelocele should not be 
subjected to operation If there is no hydrocephalos, 
no mcrease m the size of the sac, and no immediate 
danger of ulceration or rupture of the sac, they are 
best left alone Many cases are too severe For 
example, it is hardly justifiable to operate when tliere 
is complete paralysis of lower limbs and of sphincters 
No improvement in the paralysis can be expected 
to follow operation 

For cases in which operation is contemplated, 
the followmg programme is suggested — 

1 If hydrocephalus is already present it should 
be treated first, by third ventriculostomy 

2 Before opemng the lumbar sac, pressure 
should be released from above, by tapping a lateral 
ventncle 

3 If a general anesthetic is used a perfect airway 
must be mamtamed 

4 Tbs. Viblis sWeid bs bksd yissyiy , bs'xd dsr'wa. 

5 There must be no traction on cord or cover- 
ings 

6 If hydrocephalus develops after operation m 
spite of these precautions, third ventriculostomy 
should be performed 

D’Emco (1938) has performed an extensive 
cervical lammectomy for the rehef of hydrocephalus 
m these cases, with some success Third ventri- 
culostomy appears to be simpler and safer l_CaSe 2, 
Fig 451), though a bone operation may be indi- 
cated later for the rehef of other symptoms 



Fig 451 — Case 2 Sacral meningomyelocele causing para- 
lysis of sacral nerves and associated with hydrocephalus of miW 
degree The hydrocephalus responded to third ventnculos- 
tomj 

DIAGNOSIS OF CONGENITAL 
HYDROCEPHALUS 

The advanced case may be diagnosed by inspec- 
tion, but a certain diagnosis cannot be made m the 
early case merely on the grounds of enlargerpent 
of the head, with large, tense, or bulgmg fontanoUe 
A number of such cases will be found on ventncular 
puncture and ventnculography to have no enlarge- 
ment of the ventricles Some alleged spontaneous 
cures may be m cases of this type In all doubtful 
cases, and these will include the majority if an early 
diagnosis is to be made, the lateral ventricle should 


be punctured through the anterior fontanelle The 
scalp IS punctured obhquely, and a fine-bore needle 
IS used to mimimze the risk of subsequent leakage 
Usually the cortex is thinned to a remarkable degree, 
and the ventricle is entered soon after puncturing 
the dura If the diagnosis is snil in doubt, a volume 
of fluid IS withdrawn from the ventricle, a consider- 
ably smaller volume of air is injected, the exchange 
being made gradually, and radiographs are taken 

INVESTIGATION 

It has been customary to divide hydrocephalus 
into commumcaang and non-commumcating types 
In the first there is free commumcation between the 
ventricles and the spinal subarachnoid space In 
the second there is not Whatever tests are used 
care should be taken not to make unwarranted 
assumpnons from them 

Bhknnl'iulphoanphlhaleiit tcqectiQCL, recommended 
by Dandy (1935), has proved satisfactory m our 
hands Our procedure is as follows — 

1 Preliminary tap of a lateral ventricle to reheve 
the pressure above the obstruction Possibly some 
ill effects attnbuted by others to phenolsulphone- 
phthalem are due to neglect of this precaution 

2 Lumbar puncture is performed, and g c c of 
phenolsulphonephthalein solution is injected More 
than I cc may be used if the head is large 

3 After 20 minutes the ventncle is tapped again 
and the colour of the flmd is noted 

a An intense colour means that there is free 
commumcation between the ventricular system and 
the spinal subarachnoid space (commumcating type) 
The obstruction is in the fluid pathways outside the 
ventncular system , but this does not mean that the 
mterpeduncular cistern beneath the floor of the 
third ventricle is obhterated The block will 
frequently be behind this point, and so rehef will 
follow third ventriculostomy There is no way to 
determme the patency of the interpeduncular 
cistern pnor to operation 

b If no dye has reached the ventncle m 20 
minutes the hydrocephalus is said to be non- 
commumcating Rehef should follow third ventn- 
culostomy 

4 In non-commumcatmg cases Dandy (1935) 
recommended that the rate of dye excretion in the 
urine be measured The unne collected in two 
hours IS alkahmzed if necessary, and the volume 
compared with the volume of ’ c c of dye diluted 
to match If the quantity of dye appearmg m the 
urine approaches 40 per cent of the quantity injected, 
there must be free commumcation between spinal 
and cerebral subarachnoid spaces and a normal rate 
of absorption 

Dandy thought that the excretion of less than 
10 per cent of the dye mdicated an obstruction of the 
subarachnoid pathways m addiuon to a ventncular 
block, and was a contra-mdication to third ventri- 
culostomy However, this subarachnoid component, 
when It exists, is probably only secondary Hydro- 
cephalus may cause a secondary compression of the 
subarachnoid pathways at the mcisura tentoru or 
at the foramen magnum If the primary obstruction 
can be short-circmted, one would expect the second- 
ary component to be reheved also The dual nature 
of the obstruction m some cases of hydrocephalus 
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has been emphasized by Cairns (1939) Two of 
our non-commumcating cases showed a poor dye 
excretion, in one case due to a low output of urine 
Both showed a satisfactory dye excretion when the 
test was repeated, and both responded to third 
ventriculostomy 

INDICATIONS FOR THIRD 
VENTRICULOSTOMY 

1 Congemtal hydrocephalus Whatever the type 
of hydrocephalus, if any treatment is to be carried 
out, third ventriculostomy by the method to be 
described appears to be the treatment of choice It 
may fail to reheve some cases of commumcatmg 
hydrocephalus, but this by itself is no bar to the use 
of a procedure attended by so little risk 

There is no point m operating on the advanced 
case (although it is remarkable how long the faculties 
are preserved) or on the case with evidence of other 
mtracramal defect If operation is to be performed, 
the sooner it is done the better If for any reason 
operation is delayed, the head should be kept at a 
reasonable tension bv ventricular taps Any large 
quantity of fluid thus obtained is best re-injected 
subcutaneously to prevent dehydration and de- 
minerahzation 

2 Acqmred hydrocephalus Bothpost-memngitic 
hydrocephalus and bemgn stricture of the aqueduct 
of Sylvius appear to be suitable for third ventri- 
culostomy No case of the latter has yet been treated 
by us Space-occupying lesions causing hydro- 
cephalus are usually subjected to direct attack 
However, when a tumour is inoperable, third 
ventriculostomy may sometimes be considered as a 
palliative 

THE OPERATION 

I Preliminaries — 

a A burr hole must be made in older patients, 
but this step IS unnecessary in infants when the site of 
needle puncture falls within the anterior fontanelle 

b Enough fluid is removed from a lateral ventricle 
to reduce the tension to a reasonable level This 
reduces leakage at operation, and tends to deepen 
the mterpeduncular cistern If the case is one of 
non-commumcating hydrocephalus, 10 or 15 c c 
of the ventricular flmd is mixed with I c c phenol- 
sulphonephthalein, and is reinjected by lumbar 
puncture This procedure will further deepen the 
mterpeduncular cistern, and will colour the fluid it 
contams 

c The patient is transferred to the X-ray screen- 
ing room, where apparatus has been assembled for 
both postero-anterior and lateral screening Metal 
markers are attached to the slun in the midhne over 
the glabella and over the imon, and on either side 
above and m front of the ear, and as close as possible 
to It The midline markers must be placed with 
great accuracy If there is any doubt about the 
position of the imon, or if there is asymmetry of the 
head, a radiograph to show the foramen magnum 
is taken as a check Patient and X-ray equipment 
are then arranged as for operauon, and a lateral 
radiograph is taken to show the position of the sella 
turcica m relation to the lateral markers (JFtg 452) 
The markers need not be accurately superimposed 
on the film, but their position on the film must be 


exactly reproduced on the fluorescent screen at 
operation 

2 Anaesthetic — For infants a general (non- 
inflammable) anesthetic is the most reliable Our 



Fig 452 — Lateral radiograph taken immediately before 
operation At operation, after the needle has entered the 
third ventricle, the radiologist uses these markers as a guide 
to the sella turcica 

preference is for a httle trilene administered on an 
open mask For older patients local anesthetic 
is used 

3 Instruments — A 19-gauge hollow needle of 
sufficient length The point must be ground nght 
off and the end rounded , the stylet must fit loosely 
so that It may be removed from the needle without 
a jerk 

4 Present Method — 

a A tenotome puncture is made through scalp 
and dura, preferably on the right side, in from 
the midhne, depending on the size of the head, and 
I m behind the coronal plane which passes 
through the temporomandibular joints The hollow 
needle is passed through this puncture and on into 
the lateral ventricle The needle must not be gnpped 
or hindered m any way by scalp or dura 

b The needle is advanced towards the floor of 
the anterior horn a centimetre or two m front of the 
foramen of Monro by direcUng the needle shghtly 
towards the midhne and a little in front of a hne 
joining the temporomandibular joints As the 
floor of the ventricle is approached, the needle is 
halted once or twice, and the needle point is moved 
from side to side to touch the side-walls of the 
ventricle By this manoeuvre the side-walls are 
easily avoided, and the needle point is carried safely 
to the floor of the ventricle 

c The operator then feels his way posteriorly, 
tapping along the floor of the anterior horn, hke a 
blind man with his stick, until the needle falls into 
the third ventricle The hmng of the lateral ventncle 
IS resistant enough to a blunt needle for this to be 
done qmte easily and safely 

d The needle is moved gently from side to side 
to feel the sides of the foramen of Monro , then, 
with the needle centred in the foramen, the point is 
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sdvaiiced to puncture the floor of the third ventricle 
The operator takes both hands from the needle and 
steps back 

e The radiologist screens the head postero- 
antenorly and laterally In determining the position 
of the needle he rehes on the metal markers Dunng 
lateral screemng the head must be moved until the 
lateral markers occupy exactly the same position on 
the fluorescent screen as they did on the lateral 
film Usually the needle is found to have reached 
the right spot or to be within a millimetre or two 
of It If the radiologist thinks that the posiuon of 
the needle can be improved, hghts are turned on 
while the operator withdraws the pomt into the 
third ventncle, and punctures the floor again 
Screemng is repeated to determme the new position 
Rarely will a third puncture be found necessary 

/ In non-commumcatmg cases the stylet is 
withdrawn A flow of coloured flmd confirms 
-that the pomt hes in the interpeduncular cistern 


OF HYDROCEPHALUS 

helped us to become famihar with the intenor of 
the hydrocephahc lateral ventricle, but, in the end, 
proved to be unnecessary 

When the foramen of Monro is large (m a boy of 
14 years it appeared to be enormous), it is possible 
to pass a telescopfi right into the third ventncle 
as Mixter (1923) did We have not attempted to 
do this in the livmg We feel that the methods 
described above are easier, safer, and more generally 
apphcable 

POST-OPERATIVE COURSE 

Early crises have sometimes followed other types 
of operation and have been attributed by some to the 
sudden reducoon of mtracramal pressure We have 
not observed any post-operative upset of any kmd 
The usual course of events m infants is that the bones 
of the vault fall together and engage durmg the first 
24 hours , thereafter the antenor fontanelle, now 
reduced in size, becomes deeply concave dunng the 


TREATMENT 



A B 


Fig 453 “Cojc i A, Antenor fontanelle outlined the day before operation B, 2 days after operation There is extreme 
depression of the fontanelle 110 cc of fluid was mjeaed into a lateral ventricle without completely relieving the depression 
A small dressmg shows where the needle was introduced at operation 


g The needle is removed The point is not 
agitated before withdrawal Simple puncture prob- 
ably provides an adequate and permanent opemng 
Any wide movement of the needle pomt is dangerous 
h A suture is placed in the scalp to prevent 
leakage and a collodion dressing is apphed 

EARLIER METHOD 

In the first four cases treated the needle was 
passed through the foramen of Monro under vision 
A telescope was mtroduced mto the lateral ventncle 
through a separate puncture placed far enough 
lateral to the needle puncture to allow the two 
instruments to be mampulated mdependently The 
foramen of Monro was at once identified by the 
choroid plexus, which enters the foramen from 
behind , the needle was passed through the foramen, 
and the telescope was withdrawn Subsequent 
steps were the same as those given above 

Comment — The only disadvantage of the 
earher method was that two punctures of the cortex 
had to be made instead of one The telescope 
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next two or tnree uays yrig 453;, then the concavity 
slowly disappears, and is gone by the end of the first 
week Possibly the choroid plexuses take some days 
to recover from the effects of prolonged intra- 
ventricular pressure, and to reach their normal 
secreung capacity Extreme depression of the 
fontanelle should be reheved, to protect cerebral 
blood-vessels, by mjectmg fluid into a lateral ven- 
tncle {Case i) Hartmann’s solution is smtable for 
this purpose 

The escape of fluid from ventricle to subarachnoid 
space through the punctures made in the cortex 
may be discounted as a factor m producing improve- 
ment, because no benefit has ever foUowed simple 
punctures of Ae cortex up to 3 mm diameter 
(telescope size), although such punctures of a 
thiimed-out cortex remain patent for many weeks 

Puncture of the floor of the third ventricle might 
be expected to produce some disturbance of the 
autonomic nervous system In pracuce this has 

of anJuSd " unpleasant seqll 
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NON-COMMUNICATING HYDROCEPHALUS 

Four cases have been treated All were markedly 
relieved by operation The first case treated was a 
female infant with a severe degree of obstruction {Ftg 
454) She has now been followed for three years 
Development, behaviour, and intelhgence all appear 
to be normal The circumference of the head has 
mcreased by less than J m m the last six months 
Two other infants with severe hydrocephalus 
have been treated One died of an unrelated acute 
respiratory infection two months after operation 



Case I — C K , female aged 12 months, with com- 
mumcatmg hydrocephalus of moderate seventy 

History — ^Enlargement of the head was noticed at 
2 months For the last six months she had been in an 
institution on a diet of cow’s milk No solid food had 
been added She was generally retarded, but recently 
she had shown some interest in toys, and had attempted 
to raise herself by grasping the sides of the cot 

On Examination — She was apathetic and overweight 
Two teeth had erupted The circumference of the head 
was 22 in The shape of the head and the outline of the 
anterior fontanelle are shown m Ftg 453 It was thought 
her backwardness was partly due to diet and environment 
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A B 

Fig 454 — Non-communicating hydrocephalus A, Encephalogram before operation with head right side up, showing air in 
the subarachnoid space none in the ventricles B, Encephalogram one month ^ter operation, with head right side up Air freely 
enters the ventricular system This case has been followed three years 


The other, now followed for nine months, is pro- 
gressing most satisfactorily 

The fourth case, a boy of 14 years, said to have 
had memngitis at the age of 2 years, was treated 
because of increasing spasticity It was feared that 
he would soon become bedridden unless somethmg 
was done The head circumference was 27 in 
Symptomatic improvement after operation was 
beyond expectation Twitchmg and vomiting ceased , 
spasticity was greatly improved There has been 
no relapse m one year 

COMMUNICATING HYDROCEPHALUS 

Three cases have been treated T. he first case was 
unreheved It is possible that failure m this case was 
due to a techmeal error The pimcture may have 
been made away from the midlme because of gross 
asymmetry of the head Unfortunately there was 
no radiographic check of the position of the midhne 
markers, nor was the operation repeated There 
was no autopsy 

The other two cases, one due to the Amold- 
Chian malformation, were treated recently Never- 
theless, they seem to be worth reportmg, because it 
has been widely assumed that commimicatmg hydro- 
cephalus will not respond to third ventnculostomy 


Operation (Nov 24, 1945) — No telescope was used 
A small dressing shows where the needle was introduced 
{Ftg 453, B) Two days later, depression of the anterior 
fontanelle was extreme (Fig 453, B) The scalp was 
sharply drawn in over the fontanelle margins The 
floor of the depression was tight and rigid, it did not 
pulsate, and it moved only slightly when the infant 
cried There were no symptoms apart from shght 
drowsiness, but it was felt that thin-walled blood-vessels 
might give way if the intracramal pressure were not 
raised Accordingly, no cc of Tyrode’s soluuon 
(Hartmann’s solution was not available) was allowed to 
run into a lateral ventricle Even this did not entirely 
reheve the depression of the fontanelle Durmg the 
next two days the fontanelle was again deeply indrawn, 
but not quite to the same extent No more fluid was 
injected The concavity had disappeared by the eighth 
day Now, after five weeks, the infant is happy, bright, 
and responsive Part of the improvement is due, of 
course, to a change of diet and to more personal attention 

Case 2 — M T , female aged 7 years Mild degree 
of hydrocephalus, associated with sacral memngomyelo- 
cele (Fig 451) 

History — She was admitted to an institution when 
she was a few weeks old The head has slowly increased 
m size, but the sacral sac and the paralysis of legs and 
sphmeters, so far as anyone knew, had not altered She 
had never been out of bed 
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On Exaaunation — She was a fnendly, happy, and 
attractive child of normal development and nutrition 
She was mentally retarded^ but less so than one would 
expect as a result of her confined existence The head 
circumference was 24! m , but, apart from enlarge- 
ment of the head, hydrocephalus appeared to cause no 
symptom, nor was there any evidence of brmn-«em 
compression The upper limbs were normal Over 
the upper part of the sacrum was a tough, thick-walled 
sac, which measured 2J m m diameter There were 
bed-sores 2 in in diameter over the ischial tuberosiues 
Structures supphed by sacral nerves showed almost 
complete paralysis , but the thigh muscles were strong, 
and easily able to support the body-weight There was 
a httle fixed flexion of hips and knees It was thought 
that she could be made to walk, and that orthopaidic 
treatment would be well worth while if the hydrocephalus 
could be arrested There was no indicauon to interfere 
with the sac in the sacral region 

Operation (Dec 1, 1945) — Operation was performed 
under local anesthetic, ivithout using a telescope In 
the days foUowmg operation, changes m cerebrospinal 
fimd pressure, although less marked than in Case i, were 
clearly reflected m the size and tension of the sacral sac, 
which became smaller, softer, and more wrinkled 
Changes m size were recorded by taking plaster casts 
of the sac Durmg the month since operation her 
vocabulary and general knowledge have increased enor- 
mously , and she has learned to walk with the aid of a 
walking frame 

SUMMARY 

I A simple and apparently safe method of 
performmg third ventnculostomy (floor of the 
ventncle) by means of a hollow needle introduced 
from above by way of the lateral ventricle, foramen 
of Monro, and third ventncle is described 


2 It IS hoped that the method will be of use to 
surgeons who, m the past, have hesitated to use 
more forrmdable procedures 

3 In the past, third ventnculostomy has been 
reserved for cases of non-commumcatmg hydro- 
cephalus 

4 The division of hydrocephalus mto commum- 
catmg and non-commumcatmg types is an arbitrary 
one, and has been over-emphasized Two cases are 
reported to show that there are also types of com- 
municating hydrocephalus which respond to third 
ventnculostomy 

5 Cautenzation of the choroid plexus seems to be 
wrong in principle Also floating debris after opera- 
tion must sometimes aggravate the hydrocephalus 

6 Suggestions are made for the prevention and 
treatment of the type of hydrocephalus associated 
with lumbar memngomyelocele 

I am greatly mdebted to Dr NFC Hill for 
all the radiological work, and to Dr Murray A 
Falconer for helpful advice m preparmg this paper 
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CEREBRAL THROMBO-ANGHTIS OBLITERANS 

By loyal DAVIS and GEORGE PERRET 

FROM THE DEPARTMENT OF SURGERY, NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, CHICAGO 


Until recent years thrombo-anguus obhterans was 
known as a disease affectmg primarily the penpheral 
blood-vessels of the extremities From the pubhca- 
nons of Barron and Lmenthal (1929), Perla (1925), 
Csema (1926), and others, and especially the exam- 
mation of autopsy material by Jaeger (1932), it 
became known that the vessels of the heart, kidneys, 
stomach, and pancreas are often similarly affected^ 
It was foimd that the disease might start in visceral 
vessels and not involve the periphery at all, or that 
it imght affect the penpheral and central vessels 
simultaneously Gresser (1932) and Marchesani 
(1934) described a sumlar process m the vessels of 
the retma 

Cerebral symptoms associated with penpheral 
thrombo-angutis obhterans have been reported occa- 
sionally m the hterature durmg the past ten years 
In a study of 500 cases of peripheral thrombo- 
anguus obhterans Hausner and Allen (1938) found 
the evidence of a cerebral lesion m ii, or 2 per cent 
of the cases ^ 

The purely cerebral form as first obsen^ed and 
descnbed by Foerster and Guttmann (1933) and 
studied anatomically by Spatz (1935) and later by 


Bielschowski (1936), Stender (1936), Benedek (1936) 
Lindenberg (1939), Rosenhagen (1939), Antom 
(1941), and others, presents many diagnosuc diffi- 
culUes It has been diagnosed frequently as lues, 
juvemie arteriosclerosis, hypertension, atypical mul- 
tiple sclerosis, or an mtracramal tumour The 
condiuon is not as rare as might be expected and 
may very well be responsible for many orgamc 
cerebral changes which are not clearly diagnosed 
and which masquerade under the name of other 
diseases Symptoms of mcreased mtracramal pres- 
sure are rarely present and often the symptoms are 
only those of a localized corUcal process In many 
mstances intermittent claudicauon follows the imupl 
cerebral symptoms and may aid m making an accurate 
diagnosis In the cases of true cerebral thrombo- 
angiius obhterans reported m the hterature a dia- 
gnosis of cortical atrophy due to a vascular lesion 
was made m a few mstances followmg encephalo- 
graphy or ventriculography The air studies showed 
a unilateral or bilateral enlargement of the lateral 
ventricles and enlarged subarachnoidal spaces over 
one or both hemispheres Obliterated cerebral 
artenes have been descnbed by Sorgo (1939) and 
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Sunder-Plassmann (1941) in arteriograms of patients 
with Buerger’s disease However, the majority of 
the reported cases were diagnosed at autopsy 

Cerebral thrombo-angiitis obhterans occurs most 
commonly m people between the ages of 30 and 
50 years The course of the disease is chrome and 
progressive, but frequently presents sudden attacks 
of temporary symptoms and complete remissions 



Fig 45S — Operative e\posure of the right fronto parietal 
region (Case i) The thm, white, string like obliterated 
vessels are seen branching off from normal larger vessels The 
cortex below the obliterated vessels is pale, yellow, and atrophic 


The symptoms depend upon the location and the 
extension of the diseased vessels and for this reason 
they can be numerous and widespread The most 
common are headaches, paresthesias, pareses, 
aphasia, and visual defects Convulsive seizures 
may be observed and psychic and memory changes 
are frequently present In the followmg ii cases 
a diagnosis of a localized cerebral lesion was made 
The symptoms were those of an intracranial space- 
occupying lesion but it was not possible to rule out 
a vascular lesion The chmeal pictures pointed to 
defimte locahzations and the seventy and progression 
of the symptoms justified a cramotomy in 9 of the 
cases 


CASE REPORTS 

Case I — A 34-year-old female had a history of gradual 
onset of clumsiness and paraesthesia in the left hand 
following a fall while ski-ing After four weeks’ duration 
this condition gradually disappeared, and she was free of 
symptoms for ten months She then suddenly developed 
a paralysis of the left leg which was followed by a con- 
vulsive seizure involving the entire left side of the body 
Paraisthesias, weakness, and clumsiness of the left upper 
extremity soon developed The neurological examina- 
tion performed a few days later revealed a slight left facial 
weakness and a paresis of the left upper extremity most 
marked in the hand The paralysis of the left leg had 
enurcly disappeared Subjecuve hyperssthesia of the 
left upper extremity, impairment of joint and vibratory 
sense in the fingers of the left hand, a marked loss of 
stereognosis in the left hand as well as a marked clumsi- 
ness were present Rapidly altematmg movements, 
finger-to-nose and finger-io-finger tests were poorly done 
with the left hand, and all the deep reflexes were hyper- 
acme on the left side Her blood-pressure was 120/70 
and her serology negam e A diagnosis of a right fronto- 
parietal lesion was made, and at operation an extensive 


yellowish and atrophic area was found posterior to the 
central sulcus, through which ran obliterated cortical 
vessels appearing like thick white threads (F/g 455) 
The patient was put on brormde therapy and had no 
convulsions until 20 months later, four weeks before the 
normal delivery of a healthy baby She has been well 
since (18 months), although she has tempory periods of 
depression 

Case 2 — A 38-year-old male gave a history of numer- 
ous attacks of temporary paraisthesia, clumsiness, and 
paresis of the left extremities and the left side of the face 
over a period of eight years More frequent and severe 
attacks associated with increased weakness of the left 
arm and hand, speech disturbances, memory defects, 
and inability to concentrate had occurred in the four 
weeks immediately preceding hospital entrance At 
exammation there was a marked muscular weakness of 
the left forearm, hand, and fingers involving especially 
the flexor groups An objective hyperaisthesia of the 
distal phalanges as well as a subjective hyperaisthesia over 
the enure left upper extremity and the left side of the 
face was present Stereognosis was slighdy diminished 
m the left hand The finger-to-finger and finger-to-nose 
tests and rapidly alternating movements were poorly 
performed with the left hand All of the deep reflexes 
were hyperactive on the left side Words were clearly 
but slowly spoken and the paUent stated that he had to 
picture the written words m his mind before pronounemg 
them His memory for recent events was poor and he 
had difficulty with simple anthmeUc problems He 
often cried and laughed out of proportion to the stimulus 
and usually without reason His blood-pressure was 
120/80 and the serology negative A diagnosis of a right 
temporo-panetal 'esion was made, and at operation a 
thickened arachnoid and numerous obliterated cortical 
vessels were found over the right parietal and temporal 
lobes with neighbouring areas of atrophy and softemng 
(Fig 456) Three and a half years after the operation 
he has occasional attacks of unghng in the left arm, hand, 
and foot and is faceuous, but is working regularly 



Case 3 — A 47-year-old male gave a one-year history 
of severe and progressive partesthesias in both his right 
extremiues During the three months before examina- 
tion he developed a right hemiparesis and transitory 
speech disturbances At examination the movements 
of the right hand were slow and awkward and alternate 
movements were performed clumsily with the right 
fingers and band The deep reflexes were all hyperacuve 
on the right side His speech was slow and measured 
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and he had difficulty in enunciating some of his words 
At the time of examinauon the paresis of the right leg 
had receded almost completely His blood-pressure wa& 
150/80 and the blood serology negative A diagnosis ol 
a tumour of the left parietal lobe was made and an osteoj 
plastic cramotomy performed Over the motor and 
post-central regions numerous smallj disseminated areas 
of yellowish degenerated and atrophied corte\ were 
found, through which ran thin, white, completely obhter- 
ated vessels Over the neighbourmg normal-appearmg 
areas the small corucal vessels were greatly mcreased id 
number and the arachnoid was thickened The patient 
died 17 days foUowmg the operation of a bronchopneu- 
moma of the right lung At autopsy, sections of the braid 
and superficial cerebral vessels revealed inflammatory 
changes m the vessel walls Few polymorphonuclears 
but man y lymphocytes and a large number of yotmg 
flbroblasts were present in the intima and the subintimal 
layers of the vessels The lumen of the vessels was 
completely filled with large orgamzmg thrombi This 
picture was found in sections through vessels in various 
areas of the cerebral corte\ Engorgement of the capil- 
\anes, mSarmna'Ui'ry chmses aro\md thew wall, and ghsl 
prohferation were also present 

Case 4 — 53-year-old male gave a history of pain 
and weakness in the lower part of his back for eight years 
Durmg the 15 months pnor to his hospital admission 
he developed a paraplegia which was followed by par^i- 
lysis of the left upper extremity and urinary inconunence 
At exanunation he was unable to sit or walk, the left upper 
extremity was completely paralysed, and both lower 
extremities showed a spastic paresis which was more 
marked on the left Superficial and deep sensation was 
critically dtmimshed over the entire left side and only 
sUghtly over the right lower extremity All of the deep 
reflexes were hyperactive in the lower extremities and 
pathological plantar reflexes were present The deep 
reflexes of the left upper extremity were also hyperactive 
There were a left homonymous hemianopsia, a moderate 
degree of dysarthria, and sphmcter disturbances The 
patient was disorientated and showed numerous mental 
and psychic changes His blood-pressure was 170/1 10 
and ffie serology negative A diagnosis of an mtracranjal 
lesion in the parasagittal area was made and a right 
osteoplasuc craniotomy performed When the dufal 
flap was raised the entire exposed area showed a yellowish, 
soft, degenerated cortex with white obhterated vessels 
runmng m the deepened sulci The pauent died 36 
days after the operation 

Case 5 — ^A 62-year-old man had gradually progressing 
symptoms of weakness and spasucity in the nght upper 
extremity and speech difficulties At examination his 
speech was slow and hesitant and he had some trouble m 
findmg words When reading, words were skipped and 
others put together He presented a right facial weakness 
and weakness, clumsmess, and astereognosis in the right 
hand He had no objecuve disturbances of superfiaal 
sensauons The deep reflexes were more acuve in the 
nght than m the left upper extremity The bloOd- 
pressure was 160/80 and the serology negauve A 
diagnosis of a left ftonto-parietal tumour was made and 
an osteoplastic cramotomy performed The arachnoid 
was thick, opaque, and distended with fluid, and cortical 
atrophy was present The cortex was yeUow and atrophic 
m the precentral region and m the surroundmg gyri the 
^ of cortical vessels was mcreased as if 
had been an attempt to establish a collateral circulation 
0\er the atrophied areas several thin, white, and striAg- 
like obhterated arteries were present (Ftg 457) Follow- 
ing the operation, the patient developed convulsive 
seizures w hich w ere controlled by bromide therapy One 
year later the patient had some weakness m the right arm 
and leg and was emotionally disturbed by his progressive 
speech defect 


Case 6 — A 37-year-old woman developed six months 
before her admission in the hospital a sudden transitory 
loss of vision and later a slowly progressive left visual 
defect She suffered from frequent headaches and then 
developed paresthesias and weakness in the left upper 
extremity Examination revealed a left homonymous 
hemianopsia, a weakness in the left side of the face, and 
increased deep reflexes m the left extremiues Ventriculo- 
graphy showed the ventricles to be within normal limits 



Fig 457 — Operative exposure of the left fronto-panetal 
region (Core s)> showing disseminated white and obliterated 
vessels, areas of cortical atrophj, and evidence of old pen- 
vascular inflammation involving the arachnoid 


FoUowmg this procedure she developed a transitory right 
homonymous hemianopsia Her blood-pressure was 
125 /85 and the serology was negative A nght temporal 
lesion was diagnosed An osteoplastic cramotomy was 
performed and a thickened arachnoid, obhterated cortical 
vessels, and atrophied gyri found Nme months after 
the operation the patient sull had the left homonymous 
hemianopsia and occasional attacks of paraesthesia m 
both hands 


Case 7 — A 42-year-old woman had a four-year history 
of temporary diplopia, blurring of vision, and readmg 
difficulty Two years previous to hospital admission she 
developed sudden paresthesias m the left: arm and 
shoulder and was completely aphasic for a few hours 
She also had personality difficulties and domestic problems 
which she was not interested in solving One year later 
she developed recurrent temporary periods of numbness 
over the left side of the head, face, neck, and left upper 
extremity, with speech difficulties One month prior to 
her admission in the hospital she had severe headaches, 
associated with nausea and marked readmg difficulties 
On examinauon she had a right mcomplete homonymous 
henuanopsia, a complete alexia but could speU out 
individual letters, hesitancy in speech, and some weakness 
in the left upper extremity The skm of all the extremi- 
ties appeared mottled and was usually cold The ulnar, 
radial, posterior Ubial, and dorsahs pedis pulsauons were 
palpable The blood-pressure was 160/95 tmd the 
serology negauve Oscillometric readings were dimin- 
ished in both feet and hands, but about equally Immer- 
sion of the hands in warm water diminished the skm 
temperature in both lower extremities and produced 
pain in both hands and arms Ventriculography dis- 
closed equ^y dilated ventricles with large subarachnoid 
spaces and evidence of bilateral corneal atrophy A 
pre-operaUve diagnosis of thrombo-anguUs obhterans 
was made in view of the transient and bilateral symptoms 
and the ventriculographic findmgs An osteoplasuc 
cramotomy revealed a thickened arachnoid, a large sub- 
arachnoid space with atrophic gyn, and many small. 
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whjte, pipe-stem, completely obliterated arteries scattered 
over the frontal and parietal cortex She was sent to 
a dry, warm climate and her condioon had somewhat 
improved six months after the operation 

Case 8 — 50-year-old woman presented a seven- 
year history of nocturnal, convulsive seizures, associated 
in recent months with headaches, visual disturbances, and 
cold extremities On examination she showed some 
clumsiness m the left hand and several thin white obliter- 
ated vessels could be observed on the left retina with signs 
of periangiitis Her blood-pressure was 150/90 and the 
serology negative Encephalographic studies revealed 
symmetrically dilated ventricles with enlarged sub- 
arachnoid spaces, especially in both frontal areas A 
diagnosis of cerebral thrombo-angiitis obhterans was 
made and the patient put on anticonvulsant therapy 
She later had an episode of marked mental disturbances 
which cleared up completely She is working and 
complains of cold extremities and has an occasional 
nocturnal convulsion 

Case 9 — A 63-year-old man had developed at the 
age of 62 transient parsesthesias in the left 4th and 5th 
fingers with progressive inability in performing move- 
ments with the left hand, progressive weakness and 
numbness in the entire left upper extremity, and later 
clumsiness in the left foot and weakness in the entire left 
lower extremity Examination revealed a left homony- 
mous hemianopsia, weakness and ataxia in the left upper 
and lower extremities, and hypersesthesia in the left 
upper extremity The finger-to-finger and finger-to- 
nose tests were poorly performed with the left hand 
There was no loss of vibratory or joint sensation, but he 
had an astereognosis in the left hand The deep reflexes 
were hyperactive on the left side and he had a left positive 
Babinski sign The blood-pressure was 140/80 and the 
serology negative A diagnosis of a right temporal 
neoplasm was made and at operation large subarachnoid 
spaces were found with areas of granular atrophy of the 
cortex and the presence of numerous white, obliterated 
vessels The patient developed a bronchopneumoma 
and died on the fifth post-operative day Unfortunately, 
an autopsy was not granted 

Case 10 — A 52-year-old Jewish man gave a three- 
weeks’ history of parssthesias in the entire left lower 
extremity with attacks of antesthesia accompamed by 
convulsive movements He also had occasional paraes- 
thesia in the left upper extremity Examination revealed 
no muscular weakness or sensory disturbances The 
deep reflexes were equal and there were no pathological 
reflexes His blood-pressure was 120/86 and the blood 
serology was negative Good pulsations were felt in all 
palpable arteries Plethysmographic and oscillometnc 
studies failed to show any abnormahues or differences 
between the right and left extremities Skm temperature 
studies were within normal limits and showed a defimte 
nse following immersion of the hands in hot water, but 
no drop following immersion of the hands in ice water 
Ventriculography was performed and no deformity, 
defect, or displacement of the ventricular system sigmfi- 
cant of a space-occupying lesion could be seen, but it 
was not conclusive evidence At operation the arachnoid 
was found distended with fluid, especially over the motor 
and premotor areas , it was also somewhat thickened, 
especially along the course of the vessels The gyrus 
immediately posterior to the Rolandic vein and near the 
sagittal sinus was yellow and showed evidence of granular 
atrophy Small, white, obhterated arteries were present 
m diat area, together with a thrombosed vein The 
patient was put on an anticonvulsant therapy Two 
months after discharge from the hospital the patient was 
w ell and had had no recurrence of his attacks 

Case 1 1 — ^This 53-year-old man presented a six weeks’ 
history of numbness m the left side of his face and tongue. 


followed later by clumsiness in the left fingers which 
progressed to a complete paralysis involving the entire 
left upper extremity This paralysis cleared up to some 
extent, but numbness and weakness appeared in the left 
foot The hyperalgesia disappeared in the face, but 
rather suddenly the entire lower extremity became 
completely paralysed When admitted in the hospital 
he had a spastic left hemiparesis with complete paralysis 
of the lower extremity There was an analgesia over the 
left extrenuties Vibratory and position senses were 
absent in the left toes and fingers and there was a complete 
astereognosis in the left hand The deep refiexes were 
hyperactive on the left side and he had a left Babinski 
sign While in the hospital he developed convulsive 
movements which involved the left lower extremity His 
blood-pressure was 138/76 and the blood serology 
negative The pulse of the dorsalis pedis and the 
posterior tibial arteries was absent on the left side and 
the left foot was colder than the right The left radial 
pulse was very weak and it was not possible to take a 
blood-pressure reading on the left arm 

Additional history revealed that for several years 
preceding his actual symptoms he noticed tiredness 
and pain in the calves when walking and he had to rest 
frequently The capillaries in the nail-beds showed 
many abnormal forms and there was almost a complete 
stasis even after immersion of the hands in hot water 
Plethysmographic studies showed greatly diminished 
pulsations in both the right and left fingers with only 
slight increase after immersion in hot water Oscillo- 
metric tracings were greatly diminished in both legs and 
arms, but more so on the left side Encephalography 
revealed dilated ventricles, the right being larger than the 
left, and symmetrically enlarged subarachnoid spaces 
A diagnosis of cerebral and peripheral thrombo-angiitis 
obhterans was made The patient died of a collapsed 
left lung following extirpauon of the right stellate ganglion 
m an attempt to dilate his cerebral vessels 

Autopsy revealed atrophy of both hemispheres with 
granular appearing gyri in the frontal, parietal, and 
temporal areas, especially on the right side Numerous 
small, white, obliterated, distal arteries were seen m these 
areas and the arachnoid around these vessels appeared 
opaque and thickened The major portions of the 
anterior, medial, and posterior cerebral arteries and their 
mam branches were normal and delicate in appearance 
The circle of Wilhs showed no abnormalities or evidence 
of sclerosis The left internal carotid artery, however, 
was completely obliterated in its bony canal, but there was 
no gross evidence of atherosclerosis Obhteration of the 
left axillary and ihac arteries was also found Micro- 
scopically they showed an enormous endothelial pro- 
hferation m the subintimal layer, with complete oblitera- 
tion of the intima and the lumen of the vessel The 
media and the externa were intact and showed no calcium 
or other atheromatous deposits 

DISCUSSION 

In 9 of the II cases with a similar chmcal picture 
an osteoplastic cramotomy was performed The 
dura mater was loose and baggy, the arachnoid 
thickened and opaque, and the subarachnoid space 
distended with cerebrospinal fluid There were no 
signs of mcreased intracranial pressure The distal 
portion of many of the smaller pial arteries in the 
exposed area of the brain was white and obliterated 
for a distance of one to two centimetres Proximal 
to these portions of complete obliteration, the vessels 
were normal in size and appearance and contained 
hqmd blood These changes were observed m 
many of the distal branches of the middle cerebral 
artery scattered over the frontal, parietal, and 
temporal lobes The appearance of the obhterated 
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vessels was that of worm-hke white strings Most 
of the vessels involved were arteries, but more rarely 
Similar changes were found in veins As Spatz 
(1935) and Lindenberg (1939) have shown, this 
process remains locahzed in one hemisphere or may 
be distributed symmetrically over both hemispheres 
m the border zone formed by the distal branches of 
the anterior, middle, and posterior cerebral arteries 
Disseminated cortical areas were found in 
various degrees and stages of yellowish discolorauon, 
softenmg, and atrophy There the gyn were smaU 
and granular and the sulci enlarged and deepened 



numerous small foci of softemng with areas of ghal 
prohferation which acted hke a contracting scar 
Similar macroscopical and microscopical changes 
were described by Spatz (1935)3 Lindenberg (I 939 ^ 
Luers (1942), Antom (1941)3 Schemker (1937)3 and 
others in reports on cerebral thrombo-angutis 
obliterans 

The anatormcal diagnosis is made by the presence 
of the charactensuc small, white, worm-hke obhter- 
ated vessels, the granular atrophy of the cortex, and 
the presence of thrombi associated with prohferation 
of the endothelial cells 'of the intimal and subintimal 



Figs 458, 459 — Microphotograohs of cross- and longitudinal sections of an obliterated vessel removed at operation T'hey show 
proliferation of the endothelial cells of the mtima and complete obliteration of the lumen of the vessel The clastica and the media 
are normal 


Smaller areas of softemng were also present m gyn 
which had not undergone atrophy These areas of 
granular atrophy and necrosis lay in the field of distn- 
buoon of the obhterated vessels Adjacent areas of 
cortex contamed an mcreased number of capiUanes 
and small vessels which gave the appearance of an 
attempt to estabhsh a coUateral circulation 

Cross- and longitudmai sections of obhterated 
vessels removed at operation showed a marked 
proliferation of the endothehal cells of the intima 
and the subintimal layers, with httle or no changes 
in the media and the adventitia (Ftgs 458, 459) In 
some mstances the media was narrower than normal 
Large thrombi in various stages of orgamzation 
completely obhterated the lumen of the vessels and 
were fixed to the vessel wall at the site of the roughest 
endothehal proliferation They were well-organ- 
ized and made up of loosely connected cells which 
contamed in their meshes rests of pigment, newly 
proliferated small vessels, some hisuocytes and a 
few small cells resembhng lymphocytes There 
were no fresh perivascular infiltrations in our secuons 
as described by some authors in early stages of the 
disease Spatz (1935) and others saw leucocytic 
and lymphocyuc infiltrauons in the thrombus, the 
advenuua of the vessels, and also m the subarachnoid 
space surrounding them in freshly diseased vessels 
In the vessels' which we removed at the time of 
operation no fresh inflammatory reactions were 
visible However, m our cases studied at autopsy 
there were fresh inflammatory reacuons in the mtima 
of obhterated vessels and also around the wall of 
capillaries in areas of fresh comcal necrosis The 
areas of granular atrophy showed the presence of 


layers of the vessels It is easily differentiated from 
arteriosclerosis which usually attacks larger vessels 
and IS characterized by local deposits of yellowish 
concrements in the vessel wall, usually the media, 
and which produce an enlargement of the vessel 
Thrombo-angiitis obhterans involves, for the most 
part, the smaller arteries of the convexity, while 
arteriosclerosis has a predilecuon for the larger 
basal vessels and the proximal portions of the 
cerebral arteries Hines and Barker (1940) have 
desenbed an arteriosclerosis obhterans which they 
characterize by a hyalmization of the media with 
areas of fibrosis, calcification, and deposits of 
cholesterm and lipoids in the vessel wall, which thus 
occludes the lumen Emboh from an endocarditis 
usually produce metastatic foci of encephahtis 
Lueuc endarteritis and periarteritis nodosa are also 
accompamed by marked inflammatory reactions 
which are more marked m the media and the adven- 
titia of the vessel The granular atrophy is secondary 
to numerous mihary areas of necrosis which result 
from the deficient circulauon Obhteration of one 
internal carotid artery is occasionally seen m con- 
nexion with cerebral thrombo-anguus obhterans 
and has been described by Sorgo (1939), Antoni 
(1941)3 and Simder-Plassmann (1941) It is con- 
sidered to be the result of secondary thromboses 
similar to the obstrucuons foimd m the brachial 
or femoral artery in cases of advanced penpheral 
thrombo-anguus obhterans 

The climcal diagnosis is more difScult Most 
symptoms are transient m the beginmng, come m 
attacks, and recede completely They become 
permanent only m later stages of the disease They 
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began in most of our cases with sensory disturbances, 
which were at first subjective and became later more 
objective They usually involved only one side 
The sensory symptoms were followed by weakness 
and a transitory paresis, which later became per- 
manent Except for one case which developed a 
paraplegia, the symptoms remained hemiplegic m 
type Visual disturbances were present m 6 cases , 

CONTROL 



extremity Personahty and memory disturbances 
were observed m 5 patients Of the ii pauents 
7 were males and 4 were females and their ages 
ranged from 34 to 63 years The blood-pressure 
was somewhat increased in 3 patients and all had 
negative serologic reactions m the blood 

Thrombo-angiitis obliterans was diagnosed in 
3 cases , m one the fundoscopic examination revealed 

AFTER HEAT (45° C lO mm ) 
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Fig 460 — Plethj smographic tracings obtained from Case 3, spowmg a normal response after immersion of the patient s “PPOr 
extremities in warm water for ten minutes, but no obvious increase in the amplitude of pulse volume in the lower extremities after 
immersion in warm water 


they were first noticed by the patient as transient 
disturbances and were occasionally associated with 
headaches of a migrame type In 4 they resulted 
m a permanent homonymous henuanopsia Speech 
disturbances were also common , they occurred in 
6 patients, but remained incomplete and transient 
In 3 of the patients the speech disturbance was 
assoaated with left-sided sensory and motor sym- 
ptoms which pointed to the mvolvement of both 
cerebral hemispheres m the disease This is made 
qmte evident bv the symptoms of the fourth patient, 
who had a severe paraplegia Disturbance of 
stereognosis was present m 3 patients, 2 of whom 
otherwise had only shght sensory changes Three 
patients had convulsive seizures which were general- 
ized and associated with loss of consciousness and 
m 2 others the convulsions were locahzed m one 


the presence of several arteries which were small, 
white, and obhterated in their distal portion In 
another patient {Case 7) there were vascular changes 
m the skin , her extreimties appeared mottled and 
were usually cold The third patient {Case ii) had 
a history of intermittent claudication, and had 
obstructive vascular signs in two of his extremities 
In the other 10 cases, however, the pulses of the 
radial, postenor tibial, and dorsahs pedis arteries 
were palpable and strong None of the patients com- 
plamed of disturbances in other organs, such as the 
heart, kidneys, and stomach, or of symptoms which 
could be interpreted as ‘ intermittent claudication of 
mternal organs ’ Air studies were performed m only 
6 patients In 3 the encephalograms showed defimte 
evidence of cerebral atrophy with enlargement of the 
ventricular system and of the subarachnoid spaces 
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which ruled out a space-occupying lesion In Cases 
3, 4, and lo the ventriculograms were not conclusive, 
the ventricles were shghtly larger than normal and 
the cerebral atrophy was not outstanding Sunder- 
Plassmann (1941) and Sorgo (1939) have pomted out 
the changes produced by cerebral thrombo-angutis 
obhterans m arteriograms of the mtracerebral vessels 
and think that this procedure is of some value 
espeaally m the diagnosis of advanced cases m which 
air studies are not conclusive Artenography was 
not performed m any of our cases 

Plethysmographic and oscillometnc studies, 
which may show penpheral circulatory disturbances, 
were done m 3 cases They failed to show any 
abnormahties m 2 cases m which there was no 
rlinrral evidence of peripheral Buerger’s disease 
(Fig 460) In Case ii the changes were sigmficant 
of a marked circulatory disturbance in aU the extremi- 
ues and helped m the diagnosis The same was 
true of the microscopical study of the capillaries and 
the skm temperature changes following immersion of 
the hands m hot and ice water However, the signs 
and symptoms of the other 10 pauents pointed exclu- 
sively to a cerebral lesion and their slow progression 
suggested m most cases a space-occupying lesion 
The chmcal diagnosis of cerebral thrombo- 
angutis obhterans rests upon the long durauon of 
transient but progressive symptoms, evidence of 
cerebral atrophy in pneumo-encephalograms, and 
possible penpheral vascular changes to be seen 
in the eye-grounds, m plethysmographic and oscillo- 
metnc studies, or under the capiUary microscope 
It IS true that m most cases peripheral vascular 
disturbances are not present and many of the latter 
tests will not be helpful m the diagnosis The long 
duration of the symptoms and their transient 
character m the early stage of the disease suggest a 
circulatory disturbance, in these cases pneumo- 
encephalograms should always be done, and if they 
show the presence of dilated ventncles, umlateral 
or bilater^, without displacement, deformity, or 
defeas, and evidence of enlarged subarachnoid 
spaces over the cerebral cortex, a space-occupymg 
lesion may be ruled out and the diagnosis of a cerebrd 
circulatory disorder can be made 

The aeaology and pathogenesis of cerebral 
thrombo-anguus obhterans are the same as those 
of the penpheral forms Abuse of mcotine, trauma, 
exposure to cold, and non-specific infections have 
been held responsible for the disease, but this 
could only be possible on the basis of a pathological 
vascular constituuon Roessle (1938) mcludes 
thrombo-anguus obhterans with penartenus nodosa 
m the group of the rheumauc vascular uiflammaUons 
and dunks that the blood-vessel changes are part of 
a generalized aUergic reacuon It is not defimtely 
kno^ whether the endothehal damage of the mtuna 
or the thrombus formauon is the prunary process 
although it seems probable that a lesion of the 
mtuna exists pnor to the formauon of the thrombus 
Most authors beheve that the endothehal lesion 
rauses a necrosis m the inUmal and submumal 
layers and results m the prohferauon of endothehal 
cells upon which the thrombus forms It is con- 
ceivable that the primary lesion may be the result 
of angiospasms smce they have been observed m 
the retmal vessels by Marchesani and others The 


anatomically proven changes carmot explain all the 
chmcal disturbances Many of the transient sym- 
ptoms must be produced by temporary circulato^ 
disturbances which cause only shght and reversible 
cerebral damage Temporary decompensauon of 
the collateral circulation and vanauons in the blood- 
pressure and m the amount of circulaUng blood may 
be held responsible for many of the inconstant 
symptoms 

Vasodilator, antispasmodic, and anticoagulant 
drugs have not been used successfully, but improve- 
ments have been described following repeated mtra- 
venous m)ections of salme soluuon Foerster (1933) 
and Sunder-Plassmann (1941) found marked 
improvement in the general condition and cerebral 
symptoms of 6 pauents following the resecuon of 
both cervical sympatheuc chams, and recommend 
It as treatment for cerebral thrombo-anguUs obhter- 
ans Stmder-Plassmann exammed histologically the 
resected sympatheuc gangha and described marked 
degenerauve changes of the ganghon cells These 
may, however, be the result of the operative trauma 
and are far from conclusive evidence 

SUMMARY 

Eleven cases of cerebral thrombo-anguus 
obhterans are presented with symptoms and signs 
similar to those produced by a slowly growing mtra- 
cramal tumour Only 3 pauents had evidence of 
penpheral circulatory disturbances The history is 
usuily of long durauon and charactenzed by pre- 
dominantly umlateral, early transient, but pro- 
gressive symptoms which result m permanent 
damage Nme cases were verified at operation 
and the microscopical exammauon of some of the 
obliterated vessels removed showed changes typical 
of this disease Necrosis and granular atrophy of 
the bram result from the deficiency in circulauon 
The chmcal diagnosis rests upon the inconstant 
character of the symptoms, the evidence of cerebral 
atrophy m pneumo-encephalograms, and penpheral 
vascular changes 
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SHORT NOTES OF RARE OR OBSCURE CASES 


SUPERNUMERARY BURSA OF PECTINEUS MUSCLE SIMULATING 
HERNIA IN INGUINAL REGION* 

By GORDON E PERRIGARDf 

DEPARTMENT OF ANATOMY, MCGILL UNIVERSITT, MONTREAL, CANADA 


A HERNIA HI the inguinal region may be simulated 
by many pathological conditions reqmnng differ- 
ential diagnosis One of these conditions which 
has not received much attention is the development 
of burste in this region These bursae generally occur 
in pauents who have had a rather strenuous occupa- 
tion which may have subjected this area to repeated 
trauma The following case is a typical example 


for a number of years There was no defimte history of 
any injury to the groin 

On Examination — Regional examination revealed 
a mass about the size of a hen’s egg subjacent to the 
medial half of the right inguinal ligament It was round, 
firm, and slightly tender There was no defimte impulse 
on coughing, and it could not be reduced It faintlv 
transillummated light Examination revealed no con- 
nexion with the inguinal canal or the joint capsule 



p,G j6i A supernumerarj bursa of the pectmeus muscle, medial to the femoral vessels, simulating a hernia in 

the inguino femoral region 


CASE REPORT 

History — Mr O G , a referred case of 55 years of 
age, presented himself for “ a herma operation ” He 
complained of a “ rupture ” in the right groin He was 
a professional dancer and had pracused acrobatic dancing 


* Paper presented at Ruddick Memorial Hospital, 
Montreal, March 13, 1946 

Cooper Grant for Medical Research 


History revealed that it had gradually increased m size 
during the past two years There was no regional 
lymphadenopathy The patient had large external and 
internal htemorrhoids These were removed at the 
same time as operation on the groin 

At Operation — Since it was not thought to be a 
hernia, an incision was made inferior to the mgumal 
ligament over the mass A large encapsulated cystic 
tumour was found which was firmly fixed to the fasaa 
of the pectmeus muscle subjacent to the inguinal ligament w 
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to the medial side of the femoral vein, and its capsule was 
adherent to several small branches of the long saphenous 
vein Its gross appearance was that of a large ganglion 
of the type associated with tendon-sheaths (Fig 4 ^^^) 

The Specimen—- , 

Gross The specimen consisted of an oval cystic 
structure measurmg 35 <25^25 ctn It was thin- 
walledj the e\temal surface being covered with a small 
amount of fibrous connective ussue and fatty tissue 
A fatty and fibrous tissue was adherent to the point 
where the wall was thicker than elsewhere It contained 
cleat watery ftnid There was a small daughter cyst 
measurmg o 5 cm m diameter 

Microscopical Section of the cyst wall showed it to 
be composed of a thin layer of collagenous cormective 
tissue hned with a smgle layer of cuboidal cells The 
cytoplasm of the cells was pale pink, the nucleus a dark 
purple The cormective tissue showed Uvo lymphoid 
follicles, one of which showed a germinal centre 

DISCUSSION 

Espeaally m a ‘ referred ’ case of possible herma 
m the inguinal region, the pre-operauve exavninauon 
should include three things — 

1 Determme if a hernia actually does exist 
Type It if possible 

2 Determine always if there is more than one 
hernia present 

3 Determine the nature of associated regional 
pathology (a) with, or (b) without a herma 

Cases for Differential Diagnosis — Out of 
the past too cases examined for herma, several 
mterestmg condmons have been revealed One 
woman had a cyst of the round hgament simulaung 
a herma One man of 68 years of age had a direct 
inguinal herma, but with a regional lymphadenopathy 
which turned out to be lymphosarcoma on pre- 
operauve biopsy Operation was deferred This 


OF SMALL INTESTINE 

was three years ago, and he is still working Lymph- 
adenms of the mgtunal glands is very common m the 
labouring class, with the erroneous complaint of 
‘ rupture ’ Four cases of ‘ uaumauc ’ appendicitis 
have been operated on with the appendix m the 
herma sac 

Frequently a lipoma precedes a herma sac and 
such an accumulation of fat should always be 
removed or the capsule well incised to eliminate 
a possible contributory element in possible future 
recurrence of the herma During the war a combat 
pilot was referred for examinauon complaimng of 
sudden severe abdominal cramps followed by 
vommng, weakness, sweaung, and pallor Examina- 
uon revealed acute tenderness m the left inguinal 
canal, with a small f-m mass just distal to the 
internal ingmnal ring Immediate operauon revealed 
an extraperitoneal hpoma which had been forced 
past the sharp edge of the deep inguinal ring, and 
had wedged a loop of small bowel in the inguinal 
canal m a small herma sac 

The possibihty of a coexisung herma should be 
considered in any herma repair The development 
of a femoral herma following an ingumal repair 
occasionally occurs This may be due to the sur- 
geon faihng to detect the femoral herma at the time 
of the ingmnal herma operauon, or to a faulty 
techmque in the herma repair The most common 
error is suturing the conjoined ‘ tendon ’ to the 
ingumal ligament, and not to Cooper’s ligament 
Burste may occur almost anywhere in the body 
in the region of muscles and tendons which are 
subjectable to trauma The possibihty of a super- 
numerary bursa of the pectmeus muscle is another 
condiuon to add to the long list for the differential 
diagnosis of herma m the mgmno-femoral region 


CONGENITAL ATRESIA OF SMALL INTESTINE 


By F DARNF 

UNIVERSITY COLLEGE HOSPITAL 


The followmg case, being a rare type of atresia of 
the small intestme in the region of the middle of the 
midgut, may prove of interest 

CASE REPORT 

History — Full-term male infant, 2 days old, admitted 
to University College Hospital from Bromley Maternity 
Hospital with a history of vomitmg after everv attempt at 
fecdmg smce birth The vomit was of small bulk, 
pUowish in appearance, not projectile The bowels 
had opened two or three times, a small amount of dark 
green material bemg passed 

On Examination — Full-term mfant weighing 9 lb 
8 02 T 97 , P 140, R 40 Spina bifida occulta 

depressed, shght amount 
of dehydration Abdomen very distended, tympamuc 
Very tense on palpation but not tender, no masses felt, 
uo uuid Rather weak and unnamral cry 
j ff: .Bvamii atw)i Little finger admitted without 

Qimctuty No abnormality encountered Rubber rube 
passed 6 m without much difficulty, no passage ol 
hams or meconium 

X-ray Examination of Abdomen The ahmentarv canal 
IS distended by air , fluid le\ els are present m the 


stomach and in the small intestine The colon and rec- 
tum are not outlined with air 

‘ Meconium ’ film stained with methvlene blue 
showed absence of the large vemix caseosa cells, thus 
pointmg to complete atresia 

Treatment — Dehydrauon combated with subcu- 
taneous injections of sahne 

Operation (F D ) Day after admission (mfant 3 days 
old) No premedication — local anaesthesia with 2 per 
cent novocain and adrenaline Transverse incision 
through both recti and extendmg more laterally, immedi- 
ately above the umbilicus This gave beautiful exposure 
of the abdomen 


rotation The stomach was distended and so was nearly 
me whole of the small intestine to a moderate degree 
About 2 m above the ileocecal valve there was a complete 
mterrupuon in the contmmty of the small intestine and 
ite mesentery, the gap corresponding to the middle of 
ffie imdgut where Meckel’s diveruculum is situated The 
fnd the proximal segment came suddenly to an 

end with a free border to ns mesentery for 8 in n was 
enormously distended The last 2 m of the smaU inras- 
tine proximal to the ileocascal valve was of the size of an 
adult ureter and there was a free border to its mesentery 
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at the upper end The colon was of small diameter but 
appeared normal 

Procedure The last 8 m of the intestine above the 
gap were so distended that it had to be resected The 
end was closed and invagmated a side-to-side anasto- 
mosis was then performed between the small intestine 


eventually replaced by the intravenous way, using the 
long saphenous vein aboie the ankle 

Progress — The bowels worked two days after the 
operation and the abdomen remained soft Hartmann’s 
solution was then given by mouth On the third and 
fourth days after the operation the infant seemed to be 



Fig 462 — ^Radiograph showing air distending the ali- 
mentary canal Fluid levels are present in the stomach and 
small intestine 

immediately above the resected part and the ileum above 
the ileocacal valve, using atraumatic ‘ arterial ’ silk 
in two layers, a through-and-through and a serous 
one The abdomen was closed with catgut without 
drainage 

Post-operative A small tube was passed through the 
nose into the stomach and aspirations carried out Saline 
was continued bv the subcutaneous route and this was 





Fig 463 — Mesenteric aspect of distended small intestine 
immediately above atresia note free edge of mesentery 

progressing satisfactorily, the bowels were working 
showing that the anastomosis was functiomng On the 
fifth day after the operation the respiratory rate started 
to rise and the general condiuon deteriorated He died 
on the sixth day 

The immediate cause of death was bronchopneumoma, 
but no post-mortem examination was performed 

I wish to express my thanks to Mr E K Martm 
under whose care the infant was, for permission to 
publish these notes 


ACTINOMYCOSIS OF THE LIVER 
REPORT OF AN UNUSUAL CASE 
By G L \V BONNEY 


SURGICAL REGISTRAR E 

The following account records an unusual mstance 
of hepaac actmomycosis complicated by bilateral 
pleural and possibly pulmonary mvolvement So 
far as may be gathered from the hterature on this 
previously almost umformly fatal disease, a case 
similar in pathogenesis, course, and response to 
speafic treatment has not previously been reported 

CASE REPORT 

A man of 39, a stockbroker before the war and durmg 
It an Army officer, had his appendix removed m 1925 at 
the age of 19 for acute appendicitis with pentomtis 


S HOSPITAL, HAREFIELD 

Drainage of the peritoneal cavity was necessary and 
convalescence stormy, but he eventually made a good 
recovery and was well until December, 1943 At this 
time he had a right pleurisy with effusion and with 
purulent sputum, which cleared up in six weeks after 
treatment with sulphapyridine There was recurrence 
of pleurisy and fever associated with multiple joint pams 
and polyarucular sweUings m February, 1944, at which 
time a diagnosis of rheumatic fever was made This 
illness was terrmnated after one month by the coughing 
up, over ten days, of 5 oz daily of greemsh foul-smeUmg 
sputum, and he was well until Jime, 1944, when there 
was recurrence of the joint swellings associated with 
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pleunsy, this tune on the left side With tlus, there 
was cough, purulent sputum, pyrcaa up to loi , loss of 
weight of 2 St , and occasional pam in either shoulder 
on deep breathmg Apart from the shoulder pain there 
were no symptoms referable to abdominal visceral disease 
and the story appeared to point to a locahzation of disease 
pnmanly in the chest 

The patient was admitted to this hospital under the 
care of Professor G W Pickermg on Sept 9, 1944 

On Examination — ^A pale, thin, feverish man, 
pyrexia fluctuating up to 102°, pulse 90-100, respirations 


30 

Respuatory system Left pleural effusion up to 4th 
nb posteriorly, right chest clear 

Cardiovascular system No evidence of cardiac 
failure or enlargement or of valvular disease 

Digestive system Some carious teeth No other 
throat lesion 

Abdomen Fully healed Battle’s incision of previous 
appendicectomy Liver palpably enlarged i m below 
costal margm in anterior axiUary hne, smooth, with some 
tenderness and spasm of overlying muscles On one 
occasion a tender lump 2 X i m could be detected on the 
anterior surface of the hver No other abdormnal lesion 
was demonstrated, diaphragmatic movement both sides 
was good, and rectal examination and exauunation of the 
urogemtal system were negative 

Investtgattons — 

Pleural aspiration (repeated four tunes) Opalescent 
yellow fluid culture stenle, cells lymphoc^es and 
polymorphs, protein 3 9 mg per 100 c c No T B on 
shde or culture Sputum No T B Culture Pneumo- 
cocci 

Urine No abnormahty 

Blood Culture stenle on two occasions Total 
plasma-protems 6 2 g per 100 c c W B C 22,300 
(polymorphs 78 per cent, lymphocytes 18 per cent, 
monocytes 4 per cent) (This polymorph leucocytosis 
persisted throughout ) Hsemoglobin 72 per cent R B C 
3,850,000 

Mantoux test Negative to i-iooo 

Radiographs Left pleural effusion with no evidence 
of underlymg lung disease Right chest clear except 
for shght peakmg of diaphragmatic pleura Subsequent 
chest radiographs showed gradual dmunuuon of the left 
pleural effusion without reveahng underlying lung 
disease 


Barium meal and excretion pyelography showed no 
sigmficant abnormahties 

Treataient and Progress — Two 7-day courses each 
ofssg sulphadiazme were given on Sept 22 and Oct 14 
Each produced the same effect — a delayed fall m the 
general level of the temperature and an unprovement in 
the climcal condmon Both reverted about 10 days 
after stopping the drug to their previous state Between 
Nov I and Nov 6 he was given 500,000 units of pem- 
cillm by conunuous mtramuscular drip— this had no 
effect upon the temperature, the chmcal condmon, or 
the leucocytosis 

Before, during, and after these therapeutic essays 
search was made m order defimtely to locahze the site of 
the hypotheucal mfective process The presence of a 
swmging temperature with a persistent polymorph 
leucocytosis pointed to the presence of an infective 
lesion, but as the left pleural effusion receded it became 
increasingly clear that there was no defimte evidence of 
lung disease The recurrence after sulphadiazme treat- 
ment of right shoulder-tip pam with occasional hiccup, 
together ivith the persistent tender enlargement of the 
Uver, was suggestive of mfradiaphragmatic suppuration, 
but exhaustive clinical and radiological examination to 
confirm this yielded no clear evidence to support the 
^ eventually decided, m consultation 
TOth Sir Thomas Dunhill, that, m view of the contmued 
fever and emaciation combmed with the shoulder pam 
and hver enlargement, the evidence was enough to 


OF THE LIVER 

justify laparotomy in search of an as yet undiagnosed 
subphremc lesion 

On Jan 8, 1945, laparotomy under general anesthesia 
was performed by Sir Thomas Dunhill 

The Uver was exposed through a right upper para- 
median incision and was seen to be free above from the 
diaphragm as far back as the attachment of the right 
coronary ligament, presenting on its upper surface about 
five small hard white nodules, with one fluctuant area 
2 X 2 in on the anterior part of the upper surface The 
spleen and appendn^ area were surrounded with dense 
adhesions, but no other mtra-abdommal lesion was 
found One nodule from the hver was excised for section 
and the abdomen closed 

Aerobic culture of the nodule was stenle, while section 
showed the histology typical of actinomycosis, with the 
ray fungus clearly displayed 

Defimtive treatment was started on Jan 20, 1945, by 

1 Sulphamerazine 225 g in 6-hourly i-g doses 
between Jan 20 and March 19 

2 Pemcilhn 2,400,000 umts by intramuscular drip 
between Feb 18 and March 5 

3 Potassium iodide 15 gr daily from Jan 17 to 
March 3 and 45 gr daily from March 6 to March 19 

The maximum blood-level of sulphamerazine reached 
was 7 5 mg per 100 c c (free) on Feb 9 

With this treatment the patient’s general condition 
improved slowly, he became apyrexial on March 2 and 
a sinus forming at the upper end of the wound (from 
which A bovis was grown on anaerobic culture) healed 
by March 10 On discharge, March 23, he felt quite 
well, had no chest or abdominal symptoms, his wound 
was soundly healed, and he had put on weight Hsmo- 
globm was 80 per cent and W B C 9800 (polymorphs 
66 per cent) 

Progress since discharge has been satisfactory he 
gained 14 lb in weight m the first month and when seen 
on Oct 18 weighed ii st 6 lb and felt qmte well The 
chest was clear on radiography and the hver appeared 
normal in size, though of a firmer consistency than is 
usual Haemoglobin 105 per cent, W B C 8050 His 
latest report (March, 1946) is that he has no further 
symptoms, that his weight is mamtamed, and that he 
is able to lead a normal life The abdominal wound 
remams soundly healed 


SUMMARY AND CONCLUSIONS 


1 A case of hepatic actinomycosis presenting 
with a long history of recurrent attacks of pleurisy 
and causing great difficulty in diagnosis is reported 

2 The unusual pathogenesis and course is 
noted hver involvement m this case may have been 
secondary to the appendicitis of twenty years ago 
or to lung disease Bilateral pleunsy with effusion 
IS noted as a comphcauon not previously reported, 
as also IS the small size of the lesion as seen at 
operation (possibly due to the previous treatment 
with sulphonamides) 

3 The temporary beneficial effect of two in- 
adequate courses of sulphadiazme and the lack of 
response to one msufficient course of pemcilhn is 
noted 

4 Recovery with maintenance of good health 
for over a year followmg treatment by massive doses 
of sulphamerazine and pemcilhn is reported 


r^y manKs are due to Professor Pickermg and to 
^ Ihomas Dunhill for their permission to record 
tos case, and for their contmued mterest m and 
help with this report For histological, bacteno- 
fogiraljMd other mvestigations I am much mdebted 
toDr D M PryceandDr C N Hand 
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CALCIFICATIONS IN LIVING TISSUES 

By JOHN T MORRISON, Liverpool 


Four examples are recorded of calcification of 
tissues, of climcal interest in themselves and as 
illustrations of this curious pathological process 



Fig 464 — Case i 1 -ateral vie\% of calcified fibro-adenomata 
in both breasts 


The first is taken from an old woman in whom 
hard nodules were discovered in both breasts m 
the course of a routine exanunation The stony 



Fig 465 — Case 2 — Numerous calcified masses in the 
liver and spleen The outline of the lower pole of the latter 
lb clearly seen, and the crescentic distribution of the masses 
in the spleen is characteristic 
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hardness at once aroused suspicion as to the diag- 
nosis and this was confirmed by lateral X-ray views 
of the breasts (Fig 464) 



Fig 456 — Case 3 A tangenual view ot the forearm 
showing the calcification m the superficial scars 


The second is the radiograph of an abdomen 
taken m the course of invesugation of a woman 
of 48 suffering from unnary tuberculosis {Ftg 465) 
Right nephrectomy had been performed some years 
earher Symptoms had now recurred as the result 
of mfecuon of the left kidney There was nothing 
in the chnical history to suggest at what date the 
extensive tuberculous disease m the hver and spleen 
had occurred 





Fig 468 — Case 4 Lateral view, -showing the very 
superficial position of the calcified area 


The third is a photograph of a young man whOj 
m early childhood, had suffered from diphthena 
After injccuons in the forearms suppurauon had 
apparently followed — as witness the incisions — and 
now the scars are broad, smooth, pinkish, depressed, 
and bony-hard to the touch {Figs 466, 467) The 
condiuon gives rise to no disabihty, and so far no 
trophic disturbances over the calcareous deposits 






Fig 


467 Forearms of Case 3, showing scars m which calaficatton 


had taken place 
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have been noted The Wassermann reaction was 
strongly positive, but this is presumably merely a 
coincidence 

The fourth is a lateral radiograph of the foot of a 
child of 6, a patient of Dr W A Mackay, of South- 
port, to whom I am indebted for the photograph 
The calcified nodule was covered by thin adherent 
skin {Fig 468) The mass was excised for histo 
logical examination It proved to be a benign calci- 
fying epithehoma, with advanced degeneration and 
calcification so that only the ghosts of the epithelial 


masses remained Another example of this peculiar 
kind of tumour was recently observed in the scalp 
of a child only eight months old , the general histo- 
logical appearances were similar, but the epithelial 
masses were much less degenerate 

These are all, of course, examples of calcification 
in the classical conditions of dimimshed blood- 
supply The subject is comprehensively discussed 
in the illuminating article by Watson-Jones and 
Roberts in The British Journal of Surgery, I934> 
221, No 83 


AN UNUSUAL CASE OF INTUSSUSCEPTION 

By CLIFFORD JONES, MBE 

FinST ASSISTANT, SHEFFIELD BOSAL INFIRMARY 


Owing to the unusual causation of this case of 
intussusception, it has been considered worthy of 
being placed on record 

CASE REPORT 

On Feb 8 1946, a male aged 54 was admitted to the 
wards of Professor R St Leger Brockman at the Royal 
Infirmary, Sheffield, complaining of acute colicky pain 



j-fg a 6 o ^Photograph of the portion of intestines removed 

at operation, showing the ileocolic intussuscepuon 

m the abdomen which was chiefiy sub-umbilical m situa- 
tion There was a history of occasional pain in the right 
ibac fossa for fit'e months previously, and this had been 
accompanied by some loss in weight and a feehng of 
general lU health On the mght of Feb 7 he was seized 
with acute abdommal pam, colicky in nature, and had 
vomited twice The bowels were opened on Feb 6 but 
not since There were no other relevant points m the 
lustorv 


On Examination — The patient was a thin spare 
individual, the abdomen was slightly ffistended, 
particularly in the the lower half There was no 
visible peristalsis and nothing abnormal was heard on 
auscultation 

On palpation a hard mass was felt in the right, 
iliac fossa, which was shghdy tender There was no 
rigidity 

On rectal examination nothing abnormal was found 

A provisional diagnosis of carcinoma of the caecum 
was made 

During the next few days the bowels opened naturally 
and there was no pain On Feb 15 the pauent had 
another attack of intense colicky pain The abdomen 
was now very tender and difficult to examine, but was 
not grossly distended There had been no vomiting 
A tentative diagnosis of acute on chrome obstruction was 
made and a laparotomv was performed 

Operation (C J ) — General amEstheuc open 
ether Right lower paramedian incision On incising 
the peritoneum there was a copious flow of browmsh 
odourless fluid in which there were many flakes of fibrin 
On exploring the right iliac fossa a mobile mass was 
found which extended along the ascending colon and a 
proximal part of the transverse colon The ctecum 
formed a cuff around the entering small bowel which 
could be readUy entered with exploring fingers and it 
was then reahzed that it was an intussusception of the 
ileocolic type Reducuon was impossible and as the 
patient’s condition was good, a right hemicolectomy 
was performed with an end-to-side anastomosis of ileum 
into transverse colon 

Convalescence was uneventful and the patient was 
discharged home on March 4 

The Specimen — Consists of the lower ileum, caecum, 
and colon The ileum is intussuscepted into the colon 
for 9 5 cm At the apex of the intussusception there is 
a hard hsmorrhagic mass 10 cm m length This mass 
IS arismg ftom ffie wall of the ileum The ileociecal 
valve IS grossly dilated and the mass had obviously passed 
through the valve, drawing the ileum after it The 
entering and returmng layers of the intussusception are 
covered with a fibrinous exudate and are adherent to one 
another A large section of the mass shows a necrotic and 
hsemorrhagic surface, but with the structure of a fibroma 
Scattered throughout the section are groups of plain 
muscle-fibres It is, therefore, classed as a fibro- 
leiomyoma of ileum 

My thanks are due to Professor R St Leger 
Brockman for permission to pubhsh the case and 
to Dr L C D Hermitte, Pathologist to the Royal , 
Infirmary, for help in examimng the specimen and 
for the photography 
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FIBROMA PENDULUM 


By N DUGGAN, Worcester 


In a recent nvimber of this Journal (1944) I reported 
the case of a very large hpoma growing from the 
nght side of the neck The accompanying illus- 
trations depict an even more fantastic incubus. 


comphcating a case of neurofibromatosis and arising 
from the same area of the body Sequeira (1927) 
gives the name ‘ fibroma pendulum ’ to these large 
pendulous tumours 



Figs 470, 471 —Photographs showing the extent of the tumour 



Fig 472 — Photograph showing the neurofibromatosis 


CASE REPORT 

The pauent, a healthy and mtelhgent woman of 72, 
stated that the condiuon was congemtal No other 
members of her family have been affected 

She recalls that m childhood the tumour was 6-8 in 
long It reached to her waist for most of her adult life, 
and has grown rather rapidly during the past two years 
No great pain was felt, and the hfe-long burden was 
accepted as a matter of course She has never consulted 
a doctor for any reason, until two years ago, when she 
fractured her clavicle, and the attendmg doctor suggested 
that operauon might be worth consideration 

She was admitted to hospital m March, 1946, and 
several days were occupied m thorough pre-operative 
cleansing of the skm by cetavlon and sulphonanude cream 
At operation, which was performed entirely by 
diathermy, the pedicle, consisting mostly of hyper- 
trophied platysma and dilated veins, was easily divided 
and the skin sutured to make a hnear scar 9 in long 
The wound, which was dusted before closure with 
pemcillin and sulphonanude powder, healed well by 
first mtention, except for a small central area where a 
rubber drain had been inserted The tumour on removal 
weighed 7J lb 
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CASE OF SARCOMA OF STOMACH SIMULATING SPLENIC 

TUMOUR 

By B WOLMAN 

RESIDENT MEDICAL OFFICER, WITHINGTON HOSPITAL, MANCHESTER 


Gastric sarcoma is a sufficiently rare lesion to 
warrant the recording of any new case The follow- 
ing case, seen at Ancoats Hospital, provided an 
interesting problem in diagnosis 

CASE REPORT 

The patient, a married woman aged 34 years, was 
admitted to hospital on Jan 20, 1943, complaimng of a 
large, painful swelling in the left side of the abdomen 
of mne to ten weeks’ durauon The pain, situated over 
the swelhng, was conUnuously dull and aching, but gave 
rise to acute exacerbauons of griping nature Appetite 



Fig 473 — Showing external appearance of stomach, 
colon and mesenter> 


was good There was no nausea or vomiung Her 
bowels, always consupated, had not been increasingly so 
durmg the present illness There were no urmary 
complaints, but her menses had stopped seven months 
previously She was losing weight, but had no idea of 
the exact amount 

Her previous history was unimportant apart from the 
fact that she had “ rheumausm ” when she was a child 
On Examination — The patient was frail, thin, and 
obviously very poorly The mucosE were very pale, the 
tongue was clean, and the throat healthy There were 
no glands palpable in the neck, groms, or axillE 

The heart was enlarged to the left, with a defimte 
auricular fibrillation — about 100 per minute Blood- 
pressure was 120/70 and there were no abnormal clinical 
signs in the lungs 

The abdomen was distended and showed the patchy 
pigmentation of erythema ab igne over the whole of the 
left side There was a large tumour extending from 


below the left costal margin towards the midline and 
reaching down as far as the level of the ihac crest It 
was impossible to get between the mass and the costal 
margin, but it was obvious that the tumour was not 
coming out of the pelvis The tumour was superficial 
and tender It had a smooth surface and irregular 
anterior edge, although there was no defimte notch The 
liver edge, distinct from that of the tumour, was palpable 
and found to be regular and smooth There was no 
oedema and no ascites 

Diagnosis — Chmcally, the mass resembled an en- 
larged spleen True, it was tender, and had an irregular 
anterior border and no defimte notch, but a possible 
diagnosis was perisplemtis and mfarcted spleen due to 
recurrent emboli resulting from auricular fibrillation 
The length of the history and the fact that the condi- 
tion was not settling were against the acceptance of this 
diagnosis 

The coexistence of ansmia, enlarged hver, and 
enlarged spleen suggested permcious anxima as a dia- 
gnosis This was confirmed by a peripheral blood- 
count of the macrocytic hyperchromic type as follows — 
HEmoglobin 50 per cent 
Red blood-corpuscles 1,820,000 per c mm 
Colour index i 38 

White blood-corpuscles 5000 per c mm — in normal 
proporuons 

There was i per cent of nucleated red blood-cells, 
and marked amsocytosis and poikilocytosis 

Examination of the sternal marrow was as follows — 


Haematoblasts 

per cent 

25 

Megaloblasts 

7 75 

Normoblasts 

85 

R B C nucleated 

6 0 

Lymphocytes 

85 

Monocytes 

0 25 

Myeloblasts 

35 

Myelocytes 

10 25 

Metamyelocytes 

185 


Although a fractional test-meal revealed complete 
achlorhydria, the extreme tenderness of the ‘ splemc ’ 
swelhng contra-indicated the diagnosis of permcious 
ansmia 

The possibihty of a gastric or colomc neoplasm was 
considered, but unfortunately the patient was far too 
ill to stand a barium meal and gastric X-ray examination 
A renal lesion was eliminated by a normal intravenous 
pyelogram 

It was decided to give a short test course of daily 
liver injections (Lederle Liver Preparation 3 c c ), to- 
gether with iron and hydrochloric acid, but after two weeks 
there had been no reticulocyte response and, in fact, the 
haemoglobin had fallen to 44 per cent 

Laparotomy — In view of the vagueness of the diag- 
nosis and the demand by the patient that something 
drastic should be done to relieve her suffermg, an explor- 
atory laparotomy was performed after an emergency 
blood transfusion had been given 

The mass was not splemc but gastric in origin and 
consisted of a neoplasm of the lower half of the body of 
the stomach, around which was wrapped the greater 
omentum contaimng numerous secondary deposits 
There were metastases throughout the peritoneum, but 
the hver, although enlarged, was free of secondary 
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growth The abdomen was closed The patient 
collapsed suddenly on the third day after operation 
and died 

At Autopsy — ^The above findings were corroborated 
The hver was enlarged and showed passive venous 
congestion The spleen was normal in size, but there 


an early case the treatment is resection of the growth, 
although the lymphosarcoma variety are reported 
to be sensitive to deep X rays 

The case reported here is interesting as a dia- 
gnostic problem (i) on account of the character 
of the tumour itself, and (2) be- 



F:g 474 —Stomach opened to show normal mucous membrane 


cause of the other chmcal findings 
The development of a macro- 
cytic hyperchromic anaemia of a 
permcious anemia type is interest- 
ing as It IS not usually a feature 
of gastnc sarcoma, although, of 
course, it is very common in 
carcinoma Achlorhydria also is 
a variable sign 

Extreme tenderness of the 
tumour, coupled with the absence 
of nausea and vomiting, served 
as efficient pointers — away from 
the gastro-mtestmal tract 

SUMMARY 

1 A new case of gastnc sar- 
coma IS reported, together with 
autopsy and histological fin din gs 

2 The mteresnng features m 
the differenual diagnosis are dis- 
cussed 

My thanks are due to Dr G J 
Langley for permission to report 
the case, and to Dr F Duran- 
Jorda for the microphotographs 


was a tumour mass extending into the hilum The 
t^our itself involved the wall of the lower half of the 
body of the stomach, and the omentum and mesentery 
smdded with many hard deposits, were ivrapped around 
It so as to simulate a tumour much harder and larger 
actu^y existed There were dense adhesions 
between the mass, the anterior abdominal wall, and all 
surroundmg viscera The cavity of the stomach and the 
mucosa appeared to be normal (Fig 474) Microscomral 

sarcoma (i'lg 475) The remainmg viscera were not 
a“ ’ g'ven for abdoL^al 

DISCUSSION 

Early case records of sarcoma of the stomach 

^^ 917 ) and BarrSoS 
Ward (1916), and Haggard reviewed 244 cases 
m the htera^e in 1920 It occurs infrequently 
Bwmg (1940) estimating that sarcoma appeared as 
^y I per cent of gastnc tumours The Mavo 

C^c reported a yearly mcidence of i to 6 rases 
(Hurt and Broders, 1932) 10 o rases 

The average age of incidence of the renorted 
cases was 40 years, while tbnr nf reported 

55 ye^ W sex mTSnc?S 

on the lesser curva^ and^ 

The 

variety is commonest Itis rarelv 

S': SyTnSestr'g 



Barrington-Ward, E L flOl6') VC 

I^T^’ H Gynec Ofcrrer , 31, 505 

Warner, F (1917), oho med J, 13, 647 
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A CASE OF CARCINOMA OF THE ILEOCffiCAL VALVE, WITH 
FORMATION OF A SPONTANEOUS ILEOCiECAL FISTULA 

By F R R MARTIN 
resident surgical officer, Leeds general infirmary 


Spontaneous formation of fistulae is not uncommon 
in carcinoma of the large intestine Lockhart- 
Mtimmery (1934) describes two ways in which they 
may arise (i) The growth becomes adherent to an 
adjacent viscus and, as ulceration occurs, the central 



Fig 476 — Photograph of the terminal ileutn and csecum, showing 
the carcinoma of the ileocacal valve and the fistula 

portion, gives way, leaving a communication between 
the two (2) The growth m the colon becomes 
ulcerated, and the ulcer perforates the bowel wall, 
forming a pericohc abscess, which, in its turn, 
ruptures into an adjacent viscus 

The case described below is of interest because 
the fistula found in the immediate neighbourhood 
of a carcinoma of the ileocscal valve cannot be said 
to have been caused by either of the processes 
described above Furthermore, on looking through 
the hterature, I can find no mention of a similar 
case 

CASE REPORT 

T T , aged 58, was adnutted to the General Infirmary, 
Leeds, on Dec 18, i 945 j with symptoms of subacute 


intestinal obstruction At laparotomy a small growth 
was palpated in the ileocaical valve, the lumen of the gut 
being obstructed at this level A considerable length 
of terminal ileum was dilated and hypertrophied An 
anastomosis was made between the ileum and transverse 
colon Unfortunately a low-grade peritonitis occurred 
and the patient died some five weeks later 

At autopsy the condition depicted m the accom- 
panying photograph {Ftg 476) was found The terminal 
ileum (right) and the caicum and ascending colon (left) 
have been laid open, disclosing a nodular growth which 
completely encircles the ileocacal valve, causing very 
great narrowing of the lumen Further examination 
revealed the presence of a narrow fistulous track through 
the base of the ileocscal valve, external to the growth, 
and apparently not directly related to it The fistula 
was about i 5 cm in length and some 5 or 6 mm in 
diameter It was situated posteriorly to the natural 
lumen A tapered glass rod has been passed through 
the fistula from the caical aspect 

Histologically, the tumour is a fairly well-differentiated 
adenocarcinoma, probably of comparatively slow growth 
It has extensively infiltrated the muscular coat Much 
inflammatory change is present in places m the stroma 

Comment — The fistula had probably arisen by 
a simple ulcerative process resulting from the chrome 
obstruction 

Another instructive feature of this case is the fact 
that, in spite of the presence of the fistula, acute 
intestinal obstruction had developed This finding 
is in agreement with the opimon of Lockhart- 
Mummery (1934), who states that the occurrence 
of fistulm will not, as a rule, prevent the onset of 
obstructive symptoms 

My thanks are due to Professor Stewart for 
his advice in preparing this short note and to 
Mr Digby Chamberlain for his permission to pubhsh 
this case 
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TUBERCULOSIS OF MECKEL’S DIVERTICULUM 

By IAN B Macdonald 

department of pathology, university of TORONTO 


Tuberculosis of Meckel’s diverticulum is exceed- 
ingly rare, only 9 authentic cases having been 
reported m the hterature The earhest of these was 
recorded by Concato m 187X, and the most recent 
m 1932 by Paul Michael Of these cases none 
was diagnosed chmcally 


In 1809 Meckel described this congemtal diverti- 
culum as a remnant of the omphalomesenteric duct 
Since that time an ever increasing hst of pathological 
comphcations have been recognized, varying from 
heterotopic gastnc or pancreatic tissue to ulcers, 
neoplasms, and mechanical obstructions In recent 
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years surgeons have become increasmgly aware of 
pathological changes m this structure as a source of 
abdommal crises 

The incidence of Meckel’s divemculum is i to 
2 per cent, of which about 33 per cent display various 
abnormahues (Balfour, 1911) It is obvious, there- 
fore, that m only a very small percentage of persons 
will this vestigial pouch be associated with pulmonary 
tuberculosis , about half of these will have intesunal 
tuberculosis, and tuberculous lofecuon of the 
diverticulum will be most uncommon Various 
comphcauons may be superimposed upon this lesion, 
such as mtestmal obstruction or perforation of the 
ulcer with a subsequent tuberculous pentomus, and 
chmcal evidence of these conditions may be pro- 
duced 


PATHOGENESIS 

Ulcerative tuberculous ententis is generally 
regarded as a primary lesion m children, whereas m 
adults It IS secondary to pulmonary tuberculosis 
Primary tuberculosis m a Meckel’s diverticulum 
has never been reported, and is apparently unknown 
Tuberculous infection occurs rather as a lesion 
secondary to tuberculosis elsewhere m the body 
The tubercle baciUi may either be earned to the 
mtesunes by the blood-stream from a focus in the 
lungs or swallowed m the sputum, and penetrate 
the mtestmal mucosa to form a secondary lesion m 
the bowel wall The latter process is the probable 
explanauon of tuberculous diverucuhtis, and is also 
applicable to infection of the appendix Coley 
(1925) reports a case of simultaneous tuberculous 
mvolvement of the appendix and the diveiticulum 
of Meckel 


CASE REPORT 

Clikical History — ^\V T , a white Canadian aged 
65, was admitted to the Toronto General Hospital on 
Sept 4, 1945 Nine months previously he had developed 
a cough producuve of thick yellowish sputum At the 
same time he began to mamfest symptoms of cardiac 
failure, which increased in severity until the tune of 
death At no Ume was there any abdominal distress 

At Autopsy— The heart was greatly enlarged, the 
foramen ovale was widely patent, and there was an 
aneurysm of the pulmonary artery The upper lobes 
of both lungs, mcluding the apices, and the nght lower 
lobe contamed numerous small caseous areas No 
gross cavmes were present The bronchial and peri- 
bronchial lymph-nodes were normal 

A Meckel’s diveruculum was present, measurmg 
3 cm m length and ansmg from the ileum 55 cm 
proiwimal to the ileocacal juncuon Its Up was attached 
to the parietal peritoneum by a few friable adhesions 
The serosal surface of this diverticulum was dark red 
with many white, pin-point nodules scattered diffusely 
over It (Fig 477) Its lumen was patent throughout and 
contmuous with that of the ileum The mucosa was also 
dark red and an ulcer about the size of a 25-ceni piece 
was present, the edges of which were rolled and had a 
velvety appearance The base of the crater was firm 
smooth, and of a similar colour No other lesions of the 
gastro-mtesunal tract were present 


Microscopically the pulmonary lesions showed a 
picture of acuve tuberculosis, consisung of patches of 
caseauon surrounded by epithehoid cells, giant cells, and 
lymphocytes The ulcer m the diveruculum was also 
tuberculous The mucosa was necrotic and infiltrated 
with inflammatory cells A few scattered tubercles were 
present m the subserosa 



Fig 477 — Show mg the dark red serosal surface of the 
diverticulum, with many white pm-pomt nodules scattered 
diffusely over it 


This pauent died as the result of cardiac msufficiency 
due to ‘ ' with pulmonary tuber- 
culosis . This latter was regarded 

as the s o infecUon of the diverti- 

culum 


SUMMARY 

1 A case of tuberculous ulcer of Meckel’s 
diveruculum is reported, secondary to pulmonary 
tuberculosis 

2 The ulcer was unaccompamed by rhniral 
symptoms and there were no other tuberculous 
lesions of the gastro-mtesunal tract 

3 This IS the tenth case recorded smee 1871 
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MULTIPLE CAPILLARY HiEMANGIOMA OF THE SKULL BONES 


By A S HANDOUSA BEY 

PROFESSOR OF OTORHINOI.ARYNOOI.OGy, FOAD I UNIVERSITY, CAIRO, EGYPT 


H®mangioma of bone is a very rare finding , the 
majority of the recorded cases are of the cavernous 
type Mary S Sherman (1944) reported a case 





Fig 47S —Photograph of patient, showing the proptosis 

of capillary hiemangioma which was situated in the 
distal metaphysis of the left femur, and could only 
find 4 other cases of the same type recorded m 
the hterature 


In view of this extreme rarity of capillary heman- 
giomata of bone I feel the following case is worth 
recordmg It was discovered in the skull bones in 
two situations and was found to be the sole cause of 
the proptosis for which the patient sought medical 
advice 

CASE REPORT 

Moh AT, male, aged 36 years {Ftg 478), complained 
of right-sided, gradually increasing proptosis of about 
one year’s duration, associated with excessive lacrimauon 
There was no pam and no history of trauma or syphilis 
The pauent stated that in childhood he had a severe 
eye illness (? purulent ophthalmia) followed by loss of 
vision of his left eve 

On Examination — Chmcally the right eye was 
markedly proptosed, mainly forwards and downwards, 
with increased vascularity of the upper hd and congestion 
of the conjunctiva, with slight limitation of the globe 
movements mainly upwards and outwards There was 
a minute nebula on the right cornea (at 5 o’clock) , the 
pupil reacted normally , intra-ocular tension was normal 

The superior orbital margin was markedly thickened, 
especially at its outer part, but not tender An intra- 
orbital firm mass was felt in the outer orbital corner 
(’ dislocated right lacrimal gland), which was shghtly 
tender on pressure 

There was no pulsation felt over the frontal bone or 
the orbital contents , the proptosed structures were not 
reduable 

Right optic disk was swollen, with a hazy margin 

Right vision 6/36 Right field of vision showed 
concentric contraction in ^ directions 

Left eye showed diffuse kerauus, otherwise there was 
nothing special 

The skull showed no swelhngs or tender points 

There was right-sided maxillary and ethmoid sinusitis 
with nasopharyngins 

Radiological Examination {Pigs 479, 480) showed 
two wheel-hke shadows lymg in and distendmg the 




ANEURYSM COMPLICATING FRACTURE 


diploic part of the bone between the two tables, and was 
characterized by having bony trabeculie radiating from 
a common centre towards the periphery One of the^ 
shadows lay m ^e right side of the frontal bone anS 
othM in the nght parietal bone 

The X-ray investigapon was first made by Dr Sinna 
to whom I am indebted for the preliminary diagnSiTof 
hsm-rngioma of bone Further X-ray invespnapom 
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arteriovenous ™ySM AS A COMPLICATION O 
trochanteric fracture of the femur 


By T A QUILLIAM 

MSaENT assistant surgeon, ST CHARLES- HOSPITAL, LONnON 
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CASE REPORT 
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revealed a continuous ‘ machinery ’ murmur The 
blood-pressure reading was 120/50 but, unfortunately, 
no note had been recorded of this previously The 
patient died on Jan 24 


“ a comminuted fracture was found through the 
trochanters of the right femur and the lesser trochanter 
had become almost separated from the rest of the femur, 
rotated, and driven forward between the femoral artery 


diluted 



Fig 483 — Photograph of specimen removed post mortem 


At Autopsy — An extract of the post-mortem report, 
by kind permission of Dr R D Teare, is appended, 
together with a photograph of the specimen removed 
{Ptg 483) 


and vein, penetratmg both vessels and forming an arterio- 
venous aneurysm The saphenous van was grossly 
dilated and packed with blood There was some extra- 
vasation of blood mto the tissues of the thigh ” 


REVIEWS Am NOTICES OF BOOKS 


Roentgen Diagnosis of Diseases of the Gastro- 
intesunal Tract By John T Farrell, jun , M D , 
Chmcal Professor of Radiology, Graduate School of 
Medicme, University of Pennsylvama g x 6 m 
Pp 271 + X, with igo illustrations ig46 Spring- 
field, 111 C C Thomas (London Bailhere, 
Tmdal & Cox) 30s 

This book contains a large collection of pictures to illus- 
trate all the well-known abnormahties and diseases of the 
alimentary tract, but it is much more than an atlas of 
radiography The text is based upon lecture notes given 
to post-graduate students in the Umversity of Pennsyl- 
vania, and contains valuable and detailed advice about 
the preparation of patients, the position of the body 
durmg examination, and a httle about radiological tech- 
nique It lays stress upon the methodical observation 
of certam features such as the contour, mobihty, and 
position of the vanous organs — a necessary prelunmary 
to the writmg of a complete report 

The arrangement of the material follows the pattern 
of the topographical and aetiological classifications used 
in the Standard Classified Nomenclature of Diseases, and 
while this has ensured a full consideration of the alimen- 
tary canal and made certam that nothmg could be omitted. 
It has resulted in a good deal of overlappmg, so that 
condiuons such as cardiospasm and diaphragmatic 
henna appear several tunes over This is irritating 
and confusing to the reader, and may even be unreason- 
able, as when ue find duodenal ulcer, because it is 
classified as a disease due to unknown or uncertain cau^, 
thirty pages after the begmnmg of the section on the 
duodenum, with diseases of the small intestine such as 
ileitis, tuberculosis, and intestinal obstruction interposed 
A book of this type should ami at givmg more than 
a mere description of radiographic outline for example. 
It IS not enough to state that m the Plummer-Vmson 
syndrome the thm banum stream may be divided as 


though cut by a web, without offermg any explanation 
of this phenomenon or any reference as to why the 
obstruction occurs and how it responds to treatment by 
iron Incidentally, it is rather confusmg to introduce 
disorders of the pharynx under the heathng ‘ cesophagus ’ 
No doubt these matters of detail may be rectified in future 
ediOons, so that the good promise of the pubhcation may 
be more completely fulfilled 


Buchanan’s Manual of Anatomy Edited by F Wood 
Jones, D Sc , F R S , F R C S , Sir William Collins 
Professor of Human and Comparative Anatomy at the 
Royal College of Surgeons of England , assisted by 
E L Patterson, S Mottershead, T E Barlow, 

F R Wilde, and Jessie Dodson Seventh edition 
8i X in Pp 1616 + viii, with 847 illustrations 
and 48 plates ig46 London BaiUiere, Tindall 
& Cox 45 s net 

It is truly refreshing to see the seventh edition of this 
famous anatomy text-book, which has been largely re- 
written by Wood Jones, assisted by the staff of the 
Department of Anatomy, Umversity of Manchester 
It IS, in fact, a new book with new illustrations, new 
figures, and a new presentation It was a kmdly thought 
to mclude a picture of Professor A M Buchanan as a 
frontispiece 

Buchanan’s Manual of Anatomy has for forty years 
been distingmshed as being the standard text-book on 
the gross topographical anatomy of the human body It 
was designed to be a guide to the structure of the human 
body as it is revealed in the process of dissection, and as 
such has served many generations of students 

The correlation of topographical anatomy as displayed 
by dissection with the appearance revealed by X rays, is . 
one of the most important developments of modern \ 
anatomical teaching, and it is pleasmg to see nearly ^ 
fifty excellent X-ray plates in this new edition vi 
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The glossary has always been a feature of this book 
and. IS such a boon to the student^ as he is often at a Ic^s 
to know the meaning of certain anatomical terms In 
this edition there are biographical notes of those anatomists 
whose names occur eponymously in the text , an excellent 
idea of the new editor 

Students and practiuoners the world over are familiar 
with Wood Jones’s other works, especially those on the 
hand and the foot In this new edition over 200 drawings 
by Wood Jones are included m the volume It is refresh- 
mg to see these clear illustrauons, which enormously 
enhance the written %vork There are no coloured draw- 
mgs in the book and we congratulate the editor and 
pubhshers in takmg this step, for the mulucoloured 
illustrations of anatomy text-books leave much to be 
desued, for no one ever sees the tissues in these colours, 
m either the quick or the dead 

We have nothmg but praise for this book, and we 
predict that this seventh edition will maintain the book’s 
firmly estabhshed place among English books of anatomy, 
and we ivish it every success 


Gray’s Anatomy, Descriptive and Apphed Edited by 
T B Johnston, C B E , M D , Professor of Anatomy 
m Guy’s Hospital Medical School, University of 
London, and J Whilus, M D , MS, Reader in 
Anatomy, Guy’s Hospital Medical School, University 
of London Twenty-ninth ediuon gj x 61 m 
Pp 1597 + XIX, with 1359 illustrations, of which 642 
are coloured and 47 X-ray plates 1946 London 
Longmans, Green & Co 70s net 

The new Gray will make a strong appeal to all surgeons 
both at home and abroad because the pracucal or applied 
aspeCT of anatomy is set m its proper place 

The new volume contams some 200 new illustrations, 
mostly from the pen and brush of that well-known artist, 
A K Mamvell It is a pity, however, that the poor 
quahty of the paper has prevented the blocks from bemg 
good and clear reproductions Some of the illustrations 
have merged through the paper and have appeared on 
the next page 

There is, perhaps, too much small type which is diffi- 
cult to read If it is considered by the authors as of little 
import It would be better omitted 

However, these criticisms are small when the book is 
considered as a whole, for many generauons of surgeons 
have used it as a reference book and many more will 
use It in the days to come To-day it is the anatomical 
reference book not only of general surgeons but of all 
surgeons who speciahze in the different branches of 
surgery 


The Treatment of Acute Intestinal Obstructioi 
By JUDSON T Chesterman, M R C P CLond 

cW gSu 

Hospital, Sheffield, Hon Lecturer, Surgical Part 
ology, Sheffield Umversity U x sf in Pi 
'l'^T^3 'Uustrauons‘ 1945 London 
J & A Churchill Ltd los 6d net 

This small book gives m the compass of a hundred paa 
a clear account of intestinal obstruction from the view 
point of interference with intestinal function T1 
author assumes fanuhanty with the commoner path< 

mtestmal obstruction an 
^ffiough he devotes one-half of his space to the considers 
tion of special obstructions and their treatment, m tl 
mam his discussion begins where the text-book stoo 
His account of the sub)ect is founded on personal dime 
experience and experimental observation and has tl 
authority which such a basis gives 

It begms with a consideration of the pathology indues 
intestinal obstruction and of the additional effec 
which may follow its release The results of distensic 


and strangulation were watched through a transparent 
window in the abdominal wall of cats and these are com- 
pared with clinical observations in man 

In the section dealing with diagnosis there is a short, 
clear description of the value of X-ray films illustrated 
by plates 

The value of suction in its relation to operation is 
fully discussed and the operations apphcable to different 
types of obstruction are briefly described 

A short list of references to the more important recent 
literature is given at the end of each chapter 


Synopsis of Gemtourmary Diseases By Austin 
I Dodson, M D , F A C S , Richmond, Va Fourth 
edition 7^ X 4ffin Pp 313, with 1 12 illustrations 
1945 London Henry Kimpton i8s net 

Within the limits imposed by its size, this book contams 
a vast amount of information , although it is of necessity 
somewhat condensed, it is still readable Amongst the 
chapters to be singled out for particular praise are those 
on the aetiology and prevention of urinary calcuh and on 
the non-tuberculous infections of the urinary tract , this 
latter chapter contains useful tables for an acid-ash diet 
We cannot agree with a method of urethral instrumen- 
tation which involves a routine change of hands durmg 
the manoeuvre, but this is probably a relic of the old- 
fashioned habit of working from the left of the patient 
We can recommend this small book with every confi- 
dence for the student who wishes to know the essentials 
of the subject , it makes a good companion for the author’s 
larger text-book of urological surgery 


Chemotherapy Yesterday, Today, and Tomorrow 
The Linacre Lecture 1946 By Sir Alexander 
Fleming 7I x 5 m Pp 39, with 5 illustrations 
and 2 plates 1946 London Cambridge Umver- 
sity Press 2s net 

This pamphlet contains an account of Sir Alexander 
Fleming’s experiments to show that the older antiseptics 
were more toxic to leucocytes than to bacteria , a review 
of the sulphonamides which, though much more toxic 
to bacteria than to leucocytes, may have poisonous effects 
on the whole organism , and the grounds for regardmg 
the newer antibiotics as superior to any other chemo- 
therapeutic agents 

In looking forward to further developments, for “ it 
IS the glory of a good bit of work that it opens the way for 
somethmg still better ”, an earnest plea is made for the 
estabhshment of an institute of microbiology The 
answer is to be found in bacterial metabohsm When a 
bacteriologist discovers an antibiotic in a mould, the 
chemist should try to isolate the active substance, and if 
necessary, alter its structure to extract the toxic elements 
Team work of this order can flourish only m an institute 
such as Sir Alexander has in mind 


Techmque in Trauma Planned Timing in the Treat- 
ment of Wounds includmg Bums From the 
Montreal General Hospital and McGill Umversity, 
by Fraser B Gurd, M D , C M , and F Douglm 
Ackman, M D , C M , and collaborators 10 x 7 m 
Pp 68 + VII, with 17 illustrations and 3 coloured 

I T William Heinemarm 

(Medical Books) Ltd 15s net 

Technique m Trauma is a monograph on the treatment of 
1 wounds emanating from the Montreal 

Hospital and the Umversity of McGill Canadian 
^gery always holds our respect, and the authors 

nublTshL^w'^ “m ^ Ackman, as well as the 

pubhshers, Wm Hememann, are to be congratulated 

n?ui prepared and well-documented production 

ubhshed m 1945, it records the results of treatment by 
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sulphathiazole emulsion, occlusive compression dressmgs, 
and as far as possible unimmobihzation There is a 
Preface by John Lockwood, and a Commentary by Ralph 
Fitzgerald, with sections devoted to major and minor 
burns, the management of bums, and planned timmg in 
the treatment of wounds and infections by the same 
techmque This book forms a valuable contribution 
among the many orgamzed schools of thought which 
originated during the war and were devoted to this 
subject before the use of pemcilhn came into general 
operation It would seem that the time is ripe for a 
comprehensive survey of the subject, to record not only 
the progress that has been made, but to sift the several 
methods, and pronounce which on the evidence is the 
most satisfactory for general use 


Practical Points in Penicillin Treatment By G E 
Beaumont, D M (Oxon ), FRCP (Lond ), Physi- 
cian to the Middlesex Hospital, and K N V Palmer, 
M B (Cantab ), M R C P (Lond ), Acting Medical 
Registrar to the Middlesex Hospital yj x 4I in 
Pp 16 4 - iv, with I illustration 1946 London 
J & A Churchill is 6d net 

This booklet sets out m a readily accessible form all the 
information which House Officers and Practitioners need 
if they are to use pemcilhn safely and effectively A 
brief but comprehensive account is given of the various 
preparations, how they are dispensed and stored, and 
exactly how they are admimstered Among many 
valuable hints the clear directions for giving intramuscular 
injections call for special attention The clinical apphca- 
tions of pemcilhn therapy completes a pamphlet the 
importance of which can scarcely be over-emphasized 
now that pemcilhn is easily obtainable by practitioners 
who have had no opportunity for special traming in its use 


A Complete Outlme of Fractures, including Frac- 
tures of the Skull By J Grant Bonnin, M B , 
B S (Melbourne), F R C S (Eng ) Second edition 
X in Pp 658 4- XIV, with 712 illustraUons 
1946 London Wilham Heinemann (Medical Books) 
Ltd 30s net 

This second edition, though still properly entitled an 
Outline of Fractures, is considerably more bulky than the 
first , from the student’s point of view there is virtue in a 
book which is reasonably small, yet all the additions to 
this work are to be welcomed as bare necessities if it is to 
be kept up to date and remam a useful guide to treatment 
The importance of early open reduction and fixation when 
the circumstances demand it is given fresh emphasis, 
and the possibihues of operauve fixation by modem 
methods are given due consideration 

The influence of war surgery is evident in this ediuon, 
but while much of the advice given about the treatment of 
lacerated wounds is good, the criticism of the local use 
of antiseptics is overdone, and the objects of wound 
excision are not quite correctly expounded It is 
courageous to include fractures of the skull, and the 
author is well quahfied to do so because of his special 
experience m this field On the other hand, the neuro- 
logici part of this chapter is too long, requires rearrange- 
ment to make it more understandable by the student, and 
ought to be brought more into harmony with the now 
generally accepted views about cerebral concussion 
Mr J B Barron’s contnbntion on fractures of the 
face and jaw is admirable, and the appendices, which 
mclude disabihty tables, surgical exposure of the long 
bones, and a scheme for the organization of a fracture 
dime, present valuable information in a form which is 
easily available to the student who may have difficulty 
in consultmg the original sources 

The book can be naimly recommended for the help 
it affords both to those working for exammations and to 


practitioners But m addition it records the experience 
and opmions of a thoughtful and progressive surgeon 
who can profit from the criticism of his colleagues The 
references to the literature of fracture treatment are well 
chosen, and are therefore of real assistance to any who 
seek more detailed information 


The Renaissance and Its Influence on English 
Medicine, Surgery, and Public Health By Sir 
Arthur Salusbury MacNalty, K C B , M D , 
FRCP, FRCS Being the Thomas Vicary 
Lecture 8 J x 5 3 in 32 pp , with 4 reproductions 
1946 London Christopher Johnson 5s net 

This small monograph contains the Thomas Vicary 
Lecture which was dehvered at the Royal College of 
Surgeons of England in November, 1945 

The author gives an excellent account of medical men 
m the sixteenth century and their royal patients Thomas 
Vicary lived in an interesting age m which Lmacre, 
Erasmus, Dean Colet, Sir Thomas More, Sir Thomas 
Elyot, and Andrew Boorde held the stage 


A Manual of Tomography By M Weinbren, B Sc , 
MRCS, LRCP, FFR, DMRE, Lt-Col 
S A M C , Adviser in Radiology, Umon Defence 
Force , Radiologist, Chamber of Mmes Hospital, 
Johannesburg 9} X 7I m Pp 270 4 - vui, with 
397 illustrauons in 138 figures 1946 London 
H K Lewis & Co Ltd 45s net 
The author has written this book primarily for those who 
have no knowledge or experience of tomography The 
techmque is described and examples given of many 
cases m which tomography was of value in supplementing 
the routine radiological examination The value of 
tomography in conditions of the lung is well known in 
this country, but other applications of the method, par- 
ticularly in the radiological exanunation of the spine and 
other bones, are probably not as familiar here as they 
should be The author describes many cases in which 
It was possible to demonstrate fractures or sequestra in 
the spine and other bones, which were not seen on routine 
radiographs He does not give a critical survey of the 
value of the method to the surgeon, but contents himself 
with describing a number of cases in which tomography 
brought to hght features invisible on routine radiographs 


The Principles of Anatomy An Introduction to 
Human Biology By A A Abbie, M D , B S , 
D Sc (Syd ), Ph D (Lond ), Elder Professor of 
Anatomy and Histology in the Umversity of Adelaide 
Second edition, revised and enlarged 8J X 5f m 
Pp 273 4- X, with 76 illustrations 1946 Sydney 
and London Angus & Robertson Ltd 12s 6d net 

This is a very remarkable book It was originally wntten 
to show how biology could be taught as well from the 
human as from any other ammal, but it has such sohd 
foundations, the details have been so clearly filled in, and 
the illustrations are so informative that this second edition 
now contams all that the well-trained medical man knows 
of human anatomy Yet it is m no sense of the term a 
‘ cram ’ book, and the author’s intention is that it shall 
act as an introduction to rather than as a text-book of 
human anatomy 

By wise choice and skilful presentation of his subjects 
Professor Abbie has shown how the essentials of anatomy 
can be offered to the student m a form which is less bully 
and more easily assimilated than the standard text-books 
Since It seems to be necessary to teach a lot if a httle is to 
be leamt, the big books will no doubt remam with us 
mdefimtely , but it is to be hoped that this book may give 
further support to the present tendency to reheve the 
student of an unnecessarily heavy burden m his pre- 
chnical years 
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The Principles of Neurological Surgery By Loyal 
Davis, M S , M D , Ph D , D Sc (Hon ), Professor 
of Surgery and Chairman of the Division of Surgery, 
Northwestern Medical School, Chicago, Ilhnois 
Third edition, thoroughly revised 9 h X 51 “ 
Pp 540, with 348 illustraoons and 5 plates 1946 
London Henry Kimpton 37s 6d net 
It IS only four years since the second edition of this 
monograph appeared, yet m that intervenmg penod a 
large amount of new work has appeared in the realm of 
neurological surgery There has been much new and 
experimental work on the mechamcs of cramocerebral 
mjuries and the practical lessons which have accrued 
from the second world war are far-reaching m their 
importance 

The new third edition has been very thoroughly revised 
and brought up to date and can be recommended as a 
most useM book for students and post-graduates who 
wish to study neurological surgery 


The Surgical Clinics of North America Nation- 
wide Number, October, 1946 Symposia on Aseptic 
Surgical Techmque and its Application to Thoracic 
Surgery, Gastrointestmal Surgery, and Gemtourmary 
Surgery 9 x 6 in Pp 269 + vi, with 93 illustra- 
tions London and Philadelphia W B Saunders 
Co Annual subscription (six numbers), paper 55s , 
cloth 75s 

This volume contams symposia on antiseptic surgical 
techmque, gastro-intestmal surgery, and gemto-urinary 
surgery Each symposium contams about six articles 
covenng each subject 

The article on the historical aspects of aseptic surgical 
techmque is well written and illustrated The value of 
ultra-violet irradiation of the air of the operating theatre 


IS stressed The importance of pre-operative skm 
preparation is discussed at length as it is considered to be 
the weakest link in the chain of sterile surgical techmque 
Other articles are concerned with chest injuries, 
plastic surgery of the breast, penetrating wounds of the 
abdomen, anastomosis of the colon, tests for renal func- 
tion, and the pathology of gemto-urinary neoplasms 
This volume contains some stimulating and interesting 
aiticles which should prove of real value to surgeons 


Further Studies in Encephalography By E Graeme 
Robertson, M D (Melb ), FRCP, FRACP, 
Neurologist, Royal Melbourne Hospital , etc 9^ X 
'j\ in Pp 104 + X, with 54 illustrations, many as 
plates 1946 Melbourne Macmillan & Co Ltd 
35s 

It was only in 1941 that the author of this book pubhshed 
his well-known monograph on Encephalography, and 
smce that date he has not only perfected his techmque 
but also his diagnostic powers 

The present volume, which is dedicated to Dr 
Gordon Holmes, contains a wealth of mformation on 
experimental studies and chmcal studies m ventricular 
filhng 

The factors which may prevent ventricular filhng are 
well discussed and the importance of correct posture is 
stressed 

The radiographs, which are numerous, are of a high 
order and greatly enhance the written word 

There can be no doubt whatever that if encephalo- 
graphy IS improved stiU further it will entirely ehmmate 
ventriculography 

This book will interest the neurologist, neurosurgeon, 
and the radiologist, for it contains new facts and new 
ideas 


BOOK NOTICES 

[The Editorial Committee acknowledge with thanks the receipt of the following volumes A selection 
will be made from these for review, precedence being given to new books and to those having the 
greatest interest to our readers] 


Human Torulosis A Chmcal, Pathological, and 
Microscopical Study, with a Report of Thuteen 
Cases By Leonard B Cox.MD (Melb),MRCP 
(Edm ), F R A C P , Hon Neurologist, the Alfred 
Hospital, Melbourne , Lecturer in Neuropathology, 
Umversity of Melbourne , and Jean C Tolhitot, 
M Sc (Melb ), Semor Bacteriologist to the Alfred 
Hospital, Melbourne 9J x 7J in Pp 149 + xi, 
with 67 illustrations and 15 plates 1946 Mel- 
boime Melbourne University Press (London 
Oxford University Press) 25s net 

Physics for ^^ttetist By R R Macintosh, 
M A , M D , F R C S , DA, Nuffield Professor of 
^ffisthencs. University of Oxford, etc , and 
WiLLi^ W Mushin, MA, mb, BS, DA, 
First As^stant, Nuffield Department of Anesthetics, 
Umversity of Oxford, etc U x si m Pn 
282 iUustrauonsbyMissM McLarty 
Blackwell Scientific Publications 

L.td 30S net 

^ Anatomy By Alexander 

Lee McGregor, MCh (Edm), FRCS (Eng), 
Surgeon, Johannesburg General Hospital , LectiUM 
ra Surgical Anatomy, Umversity of Witwatersrand 


A Descripuve Atlas of Radiographs An Aid to 
Modern Chmcal Methods By A P Bertwistle, 
mb, ChB, FRCS (Edm ) Sixth edition 
9J X 7t in Pp 606 + XXIX, with 948 illustrations 
1946 London Henry Kimpton 45s net 

A Short Handbook of Practical Anaesthetics By 
Hoel Parry-Price, MRCS, LRCP, DA 
(R C S ), Late Semor Anaesthetist, Royal Berkshire 
Hospital , Anesthetic Speciahst to the Royal Navy 
Surgeon Commander, V D , R N V R With a 
Foreword by Sir Cecil Wakeley, Consulting Surgeon 
to ffie Royal Navy 7 i x 41 - m Pp 127 + vm, 
wth 50 illustrations 1946 Bristol John Wright 
& Sons Ltd I2S 6d net 


K ^“-EY B WESSON, 

c ^ ’ Ex-President, American Urological Association 
Second edition, thoroughly revised 9} x si in 
Pp 259, With 258 lUustrauons 1946 London 
Henry Kimpton 27s 6d net 


me cente^al of Surgical Anesthesia An Anno- 
tated Catatogue of Books and Pamphlets beari^on 

S t^P Vai? Siugical Anesthesia Exhibited 

Medicd Library, October, 1946 Com- 

S?StS^Tb oVT’ ^ ^ A^eliot E 

TANTON, a B 9x6m Pp 102 + XV with 

Fronuspiece 1946 New York^ Henrf SchiJan 
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A Memoir to the Academy of Sciences at Pans on a 
New Use of Sulphuric Ether By W T G 
Morton, of Boston, in the USA Presented by 
M Arago m the Autumn of 1847 With a Foreword 
by John F Fulton 9 x 6in Pp 24 + vi 1946 
New York Henry Schuman Si 50 

The Pathology of Traumatic Injury A General 
Review By James V Wilson, M D , M R C P 
(Lond ), Major, R A M C (T ) Pathologist to 
Harrogate and District Hospital and the Royal Bath 
Hospital, Harrogate With a Foreword by Philip H 
Mitchiner, CB,CBE,TD,MD,MS,FRCS 
D Ch , K H S 9f X 6| in Pp 192 + xii, with 61 
illustrations 1946 Edinburgh E & S Living- 
stone Ltd 20s net 

Urgent Surgery Edited by Julius L Spivack, M D , 
LL D , Associate Professor of Surgery, University of 
Ilhnois College of Medicine, etc 9i x 6J in 
Volume I Pp 714 + IX, with 244 illustrauons, 14 
in colour 1946 Springfield, 111 Charles C 
Thomas ?io 00 

Early Ambulation and Related Procedures in Sur- 
gical Management By Daniel J Leithauser, 
M D , FACS, Chief of Surgery, St Joseph Mercy 
Hospital, Detroit, Michigan 9 x 6 in Pp 232 -f- 
XI, with 36 illustrations 1946 Springfield, 111 
Charles C Thomas 

L’Osteosynthese au Clou By R Sceur, Chirurgien- 
Adjoint des Hopitaux de Bruxelles gl X 6 i in 
Pp 132, with 134 illustrations 1946 Pans 
Masson et Cie 325 fr 


Minor Surgery (Heath Pollard Davis Wilhams) 
For the Use of House Surgeons, Dressers, and Junior 
Practitioners By Cecil Flemming, O B E , M Ch , 
F R C S , Surgeon, University College Hospital 
With a chapter on The Administration of Anxsthetics 
by H N Webber, B Ch , D A , Anxsthetist, Univer- 
sity College Hospital Twenty-third edition 7J X 
4J in Pp 406 + viii, with 209 illustrations 1946 
London J & A Churchill Ltd 14s net 
Ambulatory Proctology By Alfred J Cantos, 
M D , Associate Proctologist, Kew Gardens General 
Hospital, Long Island, New York With a Foreword 
by Beaumont S Cornell, M D , Editor, Amertcan 
Journal of Digestive Diseases g X 61 in Pp 524 + 
will, with 281 illustrations 1946 London 
Hamish Hamilton Ltd 42s net 
Renal Diseases By E T Bell, M D , Professor of 
Pathology in the University of Minnesota, Mmneapohs 
Minnesota 9J x 5J in Pp 434, with 115 illus- 
trations and 4 coloured plates 1946 London 
Henry Kimpton 35s net 

The Chemistry of Anaesthesia By John Adriani, 
M D , Director, Department of Anxsthesia, Chanty 
Hospital of Louisiana at New Orleans , etc 8 i x 
5J m Pp 530 -f i\, with 45 illustrations 1946 
Oxford Blackwell Scienufic Pubhcations 35s net 

Confrontations radio-anatomo-cliniques Pubhees 
sous la direction de M Chiray, R -A Gutmann, et 
T Seneque Fasicule I I2i x gl in Pp 56, 
with 98 illustrations 1946 Pans G Doin et Cie, 
Masson et Cie 370 fr 
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INJURIES OF PERIPHERAL NERVES IN TWO WORLD WARS* 

By \V ROWLEY BRISTOW 


Synopsis 

1 The influence of Robert Jones on the surgery 
of peripheral nerves 

2 The posmon of peripheral nerve surgery 
before 1914, during the 1914-18 war, and in the 
years which immediately followed The lessons 
learned 

3 Surgery in the 1939-45 war, with analysis 
of 2600 cases Primary and secondary suture The 
orgamzation Method of recordmg neurological 
recovery in sensation and motor power — sponsored 
by the Medical Research Council 

4 Survey of results of sutured nerves January, 
1941-January, 1946 Nerve-grafting— the present 
posmon Reasons for imperfect results 

5 Functional results and lessons to be carried 
mto civil practice 


INTRODUCTORY 

Robert Jones, m whose honour this Lecture wa 
founded, died in January, 1933, nearly fourtee 
years ago, and I would like to commence by recalhn 
to your memory somethmg of the man and his worl 
The whole story of his hfe is told m a beautifull 
Witten biography by his son-m-law, Frederic 
Watson (1934) Watson wrote with knowledge an 
understMdmg, and his book is a dehght to read 

Hugh Owen Thomas, who was carrying on an enorm 
ous practice m the dock area of LiveS at n 

mimherq^f^'^ warren of a house, consistmg c 

numbers of small rooms and cubicles, was a Mecc 
for smgeons, especiaUy those from the States an 
from the Contment It was totally destroyed in th 
bhtz on Liverpool m the spring of 1941 and i 

replaced by a heap of rubble, and 111 the imeres^ 
records are lost iuLcrcsun 

Jones learn^ed the prmciples and pracUce c 
surgery froni Thomas, and serves as an outstandm 
example of the great advantages of the old systeml 
apprenti^ceship, where his opportumties were neve 
ending for acquirmg all that the master had to teac 
Tif opportumties, and hfS 

nl« do, he made those prmc 

pies ^d that pracnce part of Bntish surged 

die age of 31 he was appointed Surgeon 


accident hospital service for the great industrial 
undertakmg, the bmldmg of the Manchester Ship 
Canal Some 20,000 navvies were employed ' In 
retrospect this appointment was providential, for 



when the opportumty came with the war of iqt^ tR 

wh.cl. he id PU? i the Ste VS w^Sd 

werfllon^l *Vn? our casualties 

mto the home hospitals from°rBlirSlh"£l? 

23 
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following the Mons retreat, from the Aisne and from 
Ypres, Jones saw the problem in its entirety and 
found the solution in the formation of the Orthopiedic 
Centres Writing in defence of these later to Makins, 
he says — 

During the first twelve months of the war no pro- 
vision of any sort was made for cases crippled and 
deformed, and early evacuation was both the instruction 
and the rounne The result was that many men were 
discharged from the Army m a very large number of 
cases totally unfitted either for military or civilian hfe 
These men promised to become foci of seething dis- 
content and at that time a menace to successful 
recruiting 

Sir Alfred Keogh, the then Director-General, 
sent for Robert Jones and it was arranged that 250 
beds should be allocated to him in Alderhey in 
Liverpool as a trial Shepherds Bush opened in 
the spring of 1916 and finally some 30,000 beds 
were set aside m the Orthopxdic Centres, and 
patients were not discharged until all that could be 
done for them was done 

For patients to be segregated into the Ortho- 
paedic Centres, it was essential that the type of 
disabihty comprised within the term must be 
defined In addition to fractures and diseases and 
injuries of joints, peripheral nerve injuries were 
included This was a wise inclusion, for operation, 
if mdeed operation is called for, is but an incident, 
albeit an important one, in the care of the patient 
The Centres, with their long-stay privilege, their 
complete physiotherapy and rehabilitation sections, 
includmg curative workshops, were well staffed by a 
team of which a neurologist was a key member 
Robert Jones’s influence on the problem of peri- 
pheral nerves was first and foremost, then, in organ- 
ization and planmng for the segregation of these 
pauents under a staff eqmpped to deal with them 
He had always been interested in the climcal 
side, and in 1906, with Warrington, of Liverpool, 
had pubhshed in T/ie Lancet a paper entitled “ Some 
Observations on Paralysis of the Brachial Plexus ”, 
and gave the opimon that mechamcal treatment 
should be thoroughly persevered with before having 
recourse to operation In this paper the hterature 
IS reviewed, and there are many references to the 
work of Sherren, Kennedy, and Spitzy of Vienna 
Nerve transplantation, anastomosis, and graftmg 
are discussed 

An mteresung sidehght on his early associauon 
with Thomas is forthcoming when he outhnes the 
after-treatment of these injuries 
He writes — 

The muscle should be systemaucally and energeuc- 
ally massaged In the case of the poor who cannot 
afford a masseur, a small gutta-percha ball transfixed 
by a skewer and placed in a handle will render good 
service 

His mterest was largely centred in the somewhat 
similar problem of infantile paralysis He preached 
and practised and taught the need for relaxauon of 
paralysed muscles by appropriate sphntage, the need 
to avoid deformity caused by the contmued action 
of the non-paralysed opponents or by gravity In 
order to bnng home the lesson he stressed that 
ne\ er for a single moment must the paralysed muscle 


be stretched — splintage must be efficient, prolonged, 
and constant 

Then again he contributed to the problem of the 
means for restoration of function when the paralysis 
is permanent His experience was umque among 
his contemporaries, and much of the work was but 
httle known outside Liverpool Jones’s pre-war 
reputation was far greater both in the States and on 
the Continent than in his own coimtry, and his 
great abihty far more appreciated It is fair to say 
that not until the war did he take his rightful place 
as an acknowledged leader of British surgery, and 
the master in that field which he had made his own 
Of the many operations he designed and practised, 
perhaps the complete tendon transplantation for 
musculospiral palsy has the greatest vogue at the 
present day 

In 1919, when visiting the States with Anthony 
Bowlby, he presented a paper to the Chmcal Congress 
of the American College of Surgeons (1920) entitled 
“ Joint, Nerve, and other Injunes in War Surgery ”, 
and his review of the treatment of penpheral nerve 
injuries is clear, concise, and accurate 

As one who by force of circumstance has been 
very much concerned with the problem of peripheral 
nerve surgery in the two wars, I have chosen this 
subject for the Robert Jones Lecture 

Previous to the war of 1914-18 there was but 
httle helpful hterature on the surgery of penpheral 
nerves, the outstanding contributions bemg Weir 
Mitchell’s Injuries of Nerves and Their Conse- 
quences (1872) and Sherren’s monograph, pubhshed 
in 1908, as the result of his work with Head It 
will be remembered that Sherren divided and 
sutured Head’s radial nerve, and partly as the result 
of this human experiment. Head’s theory of cutaneous 
sensation was formulated, based on his conception 
of epicritic, protopathic, and deep sensibihty These 
terms were in common use and appear in the volumin- 
ous hterature on the subject which followed the war 
years 

The term protopathic has been finally discarded 
I do not propose to enlarge on the theories of cutan- 
eous sensibihty, as this has been done in a brilhant 
review by Walshe, pubhshed in Brain (1942), in 
wluch he discusses the various reasons which render 
Head’s theory imtenable Head postulated a second 
set of sensory nerves which had no foundation in any 
knoivn structure, and the work of WooUard and later 
of Weddell on the anatomy of the sensory nerves 
finally assisted to disprove his theory 

Charles Ballance and Purves Stewart had also 
written on the subject, and Ballance’s work on 
facio-hypoglossal anastomosis is well known 
Kennedy, of Glasgow, had operated on a consider- 
able number of buth injuries of the brachial plexus 
and was somewhat more optimistic than his con- 
temporaries or the later generations of surgeons 

But viewed broadly, peripheral nerve surgery 
was a new and largely unexplored field , there was 
httle authentic information obtainable, and still less 
knowledge of what was to be expected in the way 
of end-results 

As already told, when discussmg Robert Jones’s 
work and influence, by 1916 the wounded with 
peripheral nerve injuries were segregated and dealt 
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with in selected centres, as part of the orthopedic 
organization which he founded and controlled In 
addition to one’s colleagues in the orthopedic group 
of that time, there are names to be remembered m 
connexion with this — amongst others, one may 
menuon Stiles, of Edinburgh, Wilfred Trotter, 
Percy Sargent, and Joyce, of Reading Wood 
Jones’s (1921) descnption of trick movements and 
Stopford’s review (1920) of intermediate results, 
were noteworthy contributions 

In 1920 the Medical Research Council pubhshed 
The Diagnosis and Treatment of Peripheral Nerve 
Injuries, compiled by the Comnuttee upon Injuries 
of the Nervous System, under the Chairmanslup of 
Farquhar Buzzard This report was reprinted in 
Canada m 1942, and is sail the standard work on the 
subject The other outstanding conmbuuon is the 
secuon on operaave treatment, written by Stiles, in 
Jones’s Orthopcedic Surgery of Injuries, pubhshed 
by the Oxford Umversity Press in 1922, 

It will be remembered that Sales was a superb 
anatomist and had written the secuon on surgical 
anatomy m ‘ Cunningham ’ His detailed descripaon 
of the surgical approaches and exposure is masterly, 
as witness the exposure of the sciaac at the notch 
by reflecuon of gluteus maximus from below 
upwards, the findmg of the radial nerve between 
brachio-radiahs and brachiahs anticus by tracing 
the cutaneous branch upwards unal it joms 
the parent trunk, or the rettacuon of the neuro- 
vascular bundle medially m exploring the radial 
as It enters the humeral groove 

In 1923 Professor Harry Platt and I were detailed 
to present the Bnush Report on this subject at the 
Intemaaonal Society of Surgery, at its meetmg in 
London The available staasucs were somewhat 
meagre, and there is no stausucal record of the 
results of the vast number of patients who were 
operated upon No late follow-up showmg true 
end-results on a large scale was possible 

In the mam our conclusions, which were based 
largely on impressions, have proved to be correct 
End-to-end suture was stressed as the one operaaon 
likely to yield results when operatmg on a divided 
nerve Various operaaons for overcoming a gap, 
described and illustrated m the text-books of the 
time, were tned and finally condemned— amongst 
others m this category may be menaoned — 

Neuroplasty, or the turmng down of a flap from 
the proximal to the distal stump 

Tubuhzauon, the joimng of the divided ends by 
a sheath of fascia, vem, or some foreign material 
such as Cargile membrane 

Nerve-grafts, which, although in a few instances 
they showed some degree of recovery, were in the 
main failures 

The final assessment of the value of nerve-grafts 
in the 1914 war was that if no other means of joimng 
*e ntrve was pracacal, a graft should be employed 
If a graft was used then an autogenous cable graft 
was advised ® 

I shaU refer to the present posiaon regardmg 
nerve-g^s when considermg the 1939-45 war, 
but at that time there was a general impression that 
a graft was an altemaave to sunire, and both homo- 
genous and heterogenous grafts were employed 
It seemed necessary to sttess the point that the 


surgeon must exercise all his ingenuity to endeavour 
to join the nerve end to end and that grafung was 
not an altemaave operaaon but only to be used as a 
last resort 

In the final survey it was pointed out that neuro- 
logical recovery always fell short of perfecaon — 
generally a very long way short, but that the result 
of nerve suture, viewed from the standpoint of 
funcaon, gave reasonable results in many instances 

The pre- and post-operaave treatment, and the 
treatment of the lesion recovering without operaaon, 
was systemaazed We learned the importance of 
preserving joint mobihty, especially that of the smaller 
joints m the hand and foot, a lesson which defimtely 
had to be re-learned in 1939 We learned, too, the 
methods of overcoming feed deformity This was 
comparaavely simple in the bigger joints, but was 
difficult in the hand We learned that forced mani- 
pulaaon under anaesthesia followed by acavity was 
useless for the suff metacarpo-phalangeal range, or 
for the joints of the fingers Many ingenious devices 
were implemented by elasac or spring traction, by 
wedgmg with malleable sphnts, or by the use of 
plaster for overcommg fixed deformity in these 
srpafl joints Sphnts were used to relax paralysed 
muscles, the shoulder abducaon splint m plexus 
injuries and the “ Shepherds Bush glove ” for 
radial nerve palsy (Figs 484-487) A toe-raismg 
spring replaced the paralysed dorsiflexors of the 
foot in lateral pophteal paralysis Sphntage, how- 
ever, was minimal, always provided the principle 
that the paralysed muscle must be held relaxed was 
followed 

The after-treatment by physiotherapeuuc meth- 
ods was earned out efficiently and more con- 
onuously than m the war of 1939 Heat, massage, 
interrupted galvamc samulaaon, and finally, with 
recovery, faradism and exercises were the general 
routme It was clearly stated that although these 
measures had no effect on regeneration of nerve, 
they preserved and kept up nutriaon in the limb 

There is a difficulty in practice m carrying out 
this programme of rehabihtation It is easy so long 
as the man is in hospital or convalescent centre In 
Shepherds Bush and its annexes many of these 
men remained for months and spent their ame in 
the curaave workshops attending the speciahzed 
therapy departments for daily treatment The 
man-power shortage did not appear as extreme as 
in the 1939 war, and I am under the impression this 
time that there is less speciahzed physiotherapy and 
that the men go back to a trade or to work and avoid 
daily visits to treatment centres 

Whether they, in fact, lose much by so doing is 
hard to say The value of interrupted galvanism 
must be weighed agamst the economic factor — the 
loss of time and work during their attendance or in 
transit to hospital or chmc Galvamsm seemed to 
rnate for less wasong and the experimental work 
of Guttmann and others suggest that the wastmg 
IS definitely less Again, galvamc stimulaaon had 
some value on the psychical side because for a paaent 
to see ffie paralysed muscle in action and the joint 
moved by his own muscle is a sftmulus Therefore, 
my personal view would be that there should be 
Refill selecaon of patients and that some who are 
Keen to work and whose funcaonal disabihty is 
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mimmalj as with a low ulnar lesion, should be 
encouraged to work, and that for them prolonged 
after-treatment is unnecessary There is much that 
they can do in productive mdustry or even in the 
Services if the man-power position demands it and 
reinforcements are few, as at times in the Middle East 
The various operations to improve function m 
dealing with the problems afforded by irreparable 
nerve lesions were based on, and are similar to, 
those already practised in the treatment of the 


of that period, if one may use the term, lay m the 
poorness of the note-taking and recording and the 
difficulty of obtainmg a long enough follow-up of 
the patients 

Looking back and comparing the surgery of the 
war of 1914-18 and of the years which immediately 
followed with the surgery of the present war, it is 
doubtful whether there has been any great advance 
in technique or in operative skill which would lead 
us to expect an improvement in results 




4 


Fig 486 — Brian Thomas modification of Fig 484, 
extended position Note finger tips are uncovered 

disabled limb following infantile paralysis Robert 
Jones was a pioneer in this work His tendon trans- 
plantauon for radial nerve palsy will be discussed 
when we are considering the results of suture of that 
nerve, and is sull the standard practice 

Tenodesis, e g , converting the paralysed dorsi- 
flexors of the foot into a suspensory hgament, for 
paralysis of the lateral popliteal was tried, but 
abandoned as the newly-formed ligament stretched 
and allowed the foot again to drop 

Certain other simple procedures, such as Bier’s 
subcutaneous elongation of the tendo Achillis for 
fixed eqmnus, and excision of a dorsal bone wedge 
for fixed flexion deformity of the interphalangeal 
jomt of the great toe, a not uncommon consequence 
of a divided sciauc, were pracused and sull have 
their place m reconstrucuve surgery 

These, then, are some of the lessons we learned 
m the 1914-18 war and, like other happemngs of 
that time, they had to be, m part at least, re-leamed 
vhen peripheral nerve surgery agam became a major 
problem some n\ent> years later The failure 
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Brief mention is called for m regard to certain 
advances which have been made In a personal 
communicauon, Bauwens describes the advances 
in electrical testmg as follows — 

The excitability of muscles gives some useful 
mdicauons as to the state of the muscles’ innervauon, 
and can, therefore, indirectly give information of 
diagnostic and prognosuc value in motor nerve lesions 
Quantitatively this excitability can be expressed 
as a curve called the intensity-duration curve 

When dealing with a muscle in which all fibres have 
the same characteristics of excitability — all normal or 
all denervated — one or two points on this curve will 
give all the information necessary, particularly when the 
type of response is also taken into considerauon (sluggish 
or brisk reacuon to interrupted galvamsm) In these 
cases invesugauon with faradism and galvamsm suffices 
When a muscle consists of a rmxture of fibres with 
different characteristics of excitability — ^as in partial 
lesion or durmg recovery — the intensity-duration 
curve becomes the resultant of two curves 

Recovery, which means an mcrease m the ratio of 
normal to denervated muscle-fibres, is indicated by a 
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modificatiott of the shape of this resultant curve It 
follows that the greater the number of measurements 
taken in order to plot the curve, the more reliable can 
be the deductions drawn 

In practice, the reconstruction of curves from three 
measurements of the current for durations of t^oo of 
a second, yj- of a second, and i second, proved ade- 
quate, without being techmcally tedious 

Table I 

(January, 1941, to December, 1945) 

Total number of patients 2082 

Total number of peripheral ner>e lesions 2636 
Nerves involved — 

Brachial plexus 123 

Medians 451 

Ulnars 664 

Radials 321 

Dorsal interosseous 85 

Musculo cutaneous 21 

Axillar> 2 S 

Internal popliteal 426 

External popliteal 520 


segregation and treatment of these patients ^ There 
are three mam centres in England and two in Scot- 
land, and the majority of the work has been earned 
out m these centres The work done at one centre, 
that at Pyrford and Botley’s Park, for the London 
area, is shown in Tables I, II 

A peripheral nerve injury, in war at least, is 
seldom an isolated lesion, for there is usually gross 
associated damage to muscle, tendon, blood-vessels, 
or bone The mjury, then, is a compheated one, 
and special expenence of the surgery of the extremi- 
ues is reqmred by the surgeon handling the problem 

TECHNIQUE 

I do not propose to enter mto details of operative 
techmque, and would only remmd you that the 
lessons learned in the 1914 war were put into practice 
These include the widest anatomical exposure, altera- 


Table II 

(Jan r, 1941, to Dec 31, 1945) 


Operations 

Suture 

Neurolysis j 

1 Bulb 
Suture 

i 

Grafts 

1 

Irreparable 

Tendon 

1 Trans- 





1 

PLANTATION 

Median ! 

Ulnar ' 

Radials 

Dorsal interosscus 

114 

2ia 

1 

1 i 

S 8 

53 

21 

2 

1 

1 ^ 

3 

8 

23 

30 

Musculocutaneous 






16 

Internal popliteal 

7 t 

to 6 

62 

55 





External pophteal 

i 

3 

“*■ 1 

17 

— 

Total 

! S 66 

1 

249 

3 

5 

63 

1 46 

1 


The use of elepomyography is another defimte 
advance and yields informauon which cannot be 

Although not reqmred 
in the ordinary routine exammation, it must be 
available to solve a difficult problem tS sweat 
test dso forms a valuable check and has been largely 
employed In techmqUe, the use of fibnnogen 
plasma as a suture matenal has a defimte if Wed 
value Much work has been done on the histology 
and pathology m relation to the nerve gap and 

1939-45 rat the MeXSl ResSrch'ajS“aim' 

attend at the necessary inteS 
a wealth of rprnrHc L -uy this means, 

accumulated The follow^uo ^ 

that at If home, and not necessanly at 
mat at which he was treated orieinallv ^ 

as a useful check and ^ ^ 


tions in posture of the limb, strippmg up of branches, 
and transposition for the ulnar and rarely for the 
musculospiral Bulb suture, the two-stage operation, 
and bone shonemng mil be needed at times, usually 
for the median or medial pophteal 

Suture of the sheath only with the finest thread 
or stainless steel wire is the general pracuce The 
protection of the suture hne by wrappmg was tried 
in the 1914 war, and given up, and was not practised, 
as a rule, by our surgeons in the recent war 
The Americans used tantalum foil as a protective 
wrappmg and were enthusiastic as to its value Cer- 
minly some of them have given it up and Stirlmg 
Bunnell states that he spends much time m removmg 
it Our experience is that any form of wrappml 
mcreases fibrosis round the nerve and is best avoided 
Primary and Secondary Suture— The ques- 
tion of the advisabihty of primary suture has given 
rise to a great deal of discussion both in our own 
country and m the Umted States 

The problem seldom anses m war surgery There 

a smKon eqmpment available to 

Surgical Umt or a Casualty 
>^iearmg Stauon durmg an active phase It « 

both are available, it is better 

follows an mportant, immediately 

knife other than a clean cut with a 

, It is impossible to know how much nf tin. 

bundles Secondly,^ the 
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stump, which play a considerable part m the umon 
of the divided ends, take some time to exhibit maxi- 
mum function According to Young (1942) from 
about the second-third week is the optimum time 
If a nerve is divided by a clean cut or inadvertently 
at operation it should be sutured immediately, as the 
damage to the proximal stump met with in wounds 
caused by high-velocity bullets or in severe crushes 
does not arise 

Spurhng and Woodhall (1946) have pubhshed 
some figures bearing on this point They record 
that they have found 22 per cent of failure in primary 
sutures, compared with only 5 per cent failure m the 
early secondary suture, but the follow-up is too short 
to be of any real value 

In the repair of a digital nerve, an important and 
fairly common operation m civil practice, primary 
suture will give the surgeon his one chance of affecting 
direct repair The freeing and suture of a divided 
digital nerve m scar tissue following heahng is 
generally impossible and autogeneous grafting will 
be called for as the alternative 

Early versus Late Repair — The whole ques- 
tion of effect of the time-lag between the injury and 
suture IS of mterest Most experienced surgeons 
advocate early intervention, and this has been the 
agreed pohcy m this country The difficulty arises 
m carrymg it out m practice In an active campaign 
the overriding necessity for freeing hospital beds, for 
evacuation to the permanent base, coupled with the 
time lost in transport, impose a necessary delay A 
patient may spend many weeks, with frequent change 
of hospital, before he finally reaches the centre 

But we, like the Americans, aimed at early mter- 
venuon, and during the later part of the Itahan 
campaign a peripheral nerve centre was opened in 
Italy at Caserta There, no nerves were explored 
and 60 sutures were carried out with a delay of only 
some few days or weeks These patients are being 
followed lip as a group, but they were sutured too 
recently for inclusion in the present review 

Spurhng and Woodhall (1946) have reported 
1500 sutures with an average delay of 39 days from 
woundmg They claim that the nerves were more 
readily mobihzed and that the scarring was immmal, 
makmg the operation easier of performance, and 
they stress the favourable condition of the nerve 
stump, and of the denervated muscles, shortly after 
injury 

It should be made clear that although there is 
some doubt about the relauve values of primary and 
secondary suture, no one advocates delaying the 
operation of secondary suture, exceptmg for some 
very good reason such as the existence of an open 
wound or smus The M R C Report of 1920 says 
“ fortunately such delay has httle appreciative 
effect on the ultimate result ”, and this statement is 
largely true The report is sometimes misquoted 
or at any rate misimderstood (Caims and Young, 
“ Treatment of Gunshot Woimds of Peripheral 
Nerves ”, 1940), and has given rise to the opimon 
that delay m repair was considered a matter of no 
moment 

The follow-up of the sutured nerves from the 
1939—45 war IS of mterest m this connexion A 
comparison of the percentage of recoveries with 
ffelay of less than, and more than, six months, shows 


no difference, excepting with the ulnar and lateral 
pophteal, where the results appear shghtly better 
following early rather than late secondary suture 
It will be obvious that the earher the suture is done, 
the less will be the wasting and general change in 
the hmb, no matter how well looked after, and empha- 
sis should be laid on the need for keeping up the 
nutrition and the jomt movements dunng any period 
of waiting, however short this period may be 

With nerve lesions comphcated by fracture, 
precedence should be given to operation on the 
nerve It may be that internal fixaaon of the frac- 
ture can be safely carried out at the same operation, 
but apart from this the fracture can be taken care 
of An important reason for the pohcy of attacking 
the nerve without waitmg for the heahng of the 
fracture is that bone shortening may enable the 
surgeon to effect an end-to-end suture which would 
be impossible otherwise To shorten a fractured 
humerus or femur is simple To shorten an intact 
femur, umted after months of treatment is a formid- 
able imdertaking, at least for the patient 

Neurolysis, or the freeing of the nerve from scar 
tissue, IS the usual accompaniment of any nerve 
exploration which does not end in suture The 
results of this operation recorded m figures or 
graphs are valueless In the vast majority the 
operation makes no difference to recovery If the 
nerve goes on to partial or even complete recovery, 
the result will be assessed in the vanous tables at a 
proportionately high percentage, but in all proba- 
bihty recovery would have gone on as completely 
without operation In my experience, this operation 
is of value to reheve pam, when a nerve is anchored 
about a jomt and when each movement of that joint 
exerts traction on the nerve so fixed With such 
patients, the freeing of the nerve-sheath from scar and 
replacing it m a good muscle bed will generally 
yield the reqiured result 

It must be remembered that with the syndrome 
of complete division and a wound in the anatomical 
course of the nerve, exploration should be regarded 
as part of diagnosis If the surgeon finds the nerve 
intact — physiological division — no harm is done 
It is not wise to wait for signs of returmng function, 
and to explore only if these fail to appear 

RESULTS 

The Peripheral Nerve Committee of the Medical 
Research Council are analysing the results so far 
obtained in the 1939-45 war, and it is by the 
kmdness of my colleagues on this Committee that 
I am able to give you some figures derived from the 
five centres in addition to those of our own centre at 
Pyrford, from which certain conclusions as apart 
from impressions may be arrived at 

Anyone who attempts to produce tables and 
percentages will find he is up against a task of real 
difficulty A table by itself showing results good, 
fair, or poor, is of no value We must know, and 
know with some accuracy, the criteria for the findings 

The Medical Research Council criteria for 
sensory and motor recovery are used in all the 
centres, so that the records conform to a set standard 
{Tables III, IV) 

It IS intended m this review to illustrate the 
degree of recovery m individual nerves in composite 
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histograniSj combining motor and sensory recovery 
m percentages 

To demonstrate the method we have used m 
amvmg at the composite tables, we will examine 

Table ///—Assessment of Sensory Recovery 

S o Absence of sensibihtj in the autonomous 
zone 

S I Recovery of deep cutaneous pain sensibihtj 
witlim the autonomous zone of the nerve 

S 2 Return of some degree of superfiaal cutan- 
eous pain and touch sensibility withm the 
autonomous zone of the nerve 

S 3 Return of superficial cutaneous pain and 
touch sensibility throughout the autono- 
mous zone, with disappearance of any over- 
response 

S 4 Return of sensibility as in Stage 3, with the 
addition that there is recovery of 2-point 
discnmmation mthin the autonomous zone 


It will be noted that recovery may reach a point, 
perhaps qmte early, and then remam stationary, 
and this holds good for either the motor or the 
sensory 

Table /F— Assessment of Motor Recovery 

M o No contraction 

M I Return of perceptible contraction in the 
proximal muscles 

M 2 Return of perceptible contraction in both 
proximal and distal muscles 

M 3 Return of function in both proximal and 
distal muscles of such an extent that all 
important muscles are of sufficient power 
to act against resistance 

M 4 Return of function as in Stage 3, with the 
addition that all synergic and isolated move- 
ments are possible 

M 5 Complete recovery 


the histograms of high median division one year 
after suture (Fig 488) and trace recovery in Uvo or 


HIGH MEDIAN ONE YEAR AFTER SUTURE 



SSLIf? 48 ^““ 

Thus It yvill be seen that recovery may go on e’ 
between three and four years from the date of sutt 


In assessing the degree of recovery after repair 
we must make a clear distmction between two stand- 
ards, the physiological or neurological on the one 
hand, and the funcaonal or economic on the other 
The former represents the degree of restoration of 
conducuvity m the nerve estimated in terms of 
sensation and motor power, and it will be seen that 
this falls a long way below normal 

In general, it may be stated that the average 
successful result of suture is restoration of voluntary 
power m the proximal muscles, and recovery of 
sensaDon to pam as ehcited by pin-pnck and 
some appreciation of touch Accurate and localized 
appreciation of hght touch and compass-point dis- 
cnmmation are uncommon and volimtary control 



Fig 489— Results in cases of high median suture 
over a period of 4 years 


v,,. iiiubt-icb 4^ 4,4^^, uncommon, 

foot intrmsics is practically 

^ ^ common findmg 

But even this table, worked out after considerable 
sufficiently i^ormauve M i represents 
a re^ of perceptible contraction of proxunal 
muscles only, M 2 a fficker m distal muscles as well 
In many mstances the proximal muscles recover 
good power, suffiaent to act and move the limb 
agamst gravity and resistance, and yet there is no 
recovery m the distal muscles Thiefomwe use 
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the term M1/3 in our records, meamng good function 
m proximal muscles, no recovery in the distal, and 
this formula will be seen in our composite tables 
Our percentage figures are not strictly comparable 
with those of the M R C senes, because we are 
assessing neurological recovery to a certain level of 
useful function instead of pure neurological recovery 
Any estimate from the angle of function must 
vary with the individual patient and the particular 
nerve involved Thus a workmen, e g , a bricklayer, 
may have good function, whilst still exhibiting the 
syndrome of the complete division of the ulnar 
nerve in the forearm A viohnist who has made 
average or above average recovery following suture 
may well be too per cent failure judged from the 
economic standard Similarly an irreparable lesion 
of the lateral popliteal will put an end to the patient’s 
career as an athlete, as a professional footballer or 
cricketer, but will be no disability to a man in 
a sedentary occupation 

RESULTS OF SUTURE 
It will be convenient to summarize the results 
imder the more important individual nerves, and it 
has been shown that early signs of recovery are no 
criterion that recovery will progress 

The best results are seen in children, when the 
small muscles will recover and something hke 
perfection may be reached 

Considering the main nerves individually, we 
will begm with the most promising, the radial 
Radial Nerve — The radial nerve in this war, 
as in the last, heads the list of recoveries, depending 
as It does on motor recovery almost entirely {Ftg 490) 

MO Ml Ml/3 M2 M3 M4 MS 



a 


IS 


17 


9 


Ml/3 —PROXIMAL MUSCLES 

against resistance 

Fig 490 — Motor recovery in 57 radials sutured 
over one year 

Of 57 radials sutured at Pyrford, 24 were high 
sutures— that is, m the groove m the humerus or 
above — and 33 were low sutures Following the 
high suture, recovery will not be evident until over 
a year from operation, and if an assessment is made 
earher, the result will be recorded as a failure, whereas 
such a patient may go on to adequate recovery Of 
57 sutures, 49 show adequate recovery or better 


Our high sutures gave 83 per cent successes, 17 per cent failures 
Our low sutures gave 97 per cent successes, 3 per cent failures 

Now this figure looks, on the face of it, too good, 
but 23 divided radials were regarded as impossible 
to suture Put differently, whereas repair of a median 
is essential to restore sensation in the hand, fingers, 
and thumb, with a divided radial a tendon trans- 
plant IS a good alternauve and gives a useful hand, 
so we have not sutured the nerve unless we could 
get reasonably prormsing ends 

Radial nerve involvement is a common comphea- 
tion of a fractured humerus, open or closed 

Of 272 radials, 171 were accompanied by fracture 
{Table V) Some of these were involved to a mmor 
degree, and indeed 120 recovered spontaneously 
With a closed fracture anatomical division of the 
nerve is rare, and it is wiser to await signs of recovery 
rather than to explore early 

Table V 

Radial nerve lesions accompanied by fracture 171 
Closed Open 

Recovered spontaneously 17 10^ 

Sutured 7 25 

Tendon transplant 2 17 

Dorsal interosseous lesions accompanied by 
fracture 38 

Closed Open 
Recovered spontaneously 6 zx 

Sutured — 2 

Tendon transplant — 9 

Tendon Transplant for Irreparable Radial Nerve 
Lesion — The classical operation designed by Robert 
Jones IS still the routine I would remind you that 
he transplanted PRT-> ECRL — FCR into 

C O H 

EOMP and EBP and FCU-> the finger 
extensors and E L P — sometimes palmans longus 
was used instead of F C R 

This operation gives a good useful hand, with 
controlled extension of the wrist and fingers, but 
Zachary (1946) has pointed out that the results are 
far better if one wrist flexor is present The standard 
operation then suffices if the patient possesses a 
palmans longus, which stabihzes the wrist when the 
fingers extend In those in whom the palmans 
longus IS absent, Zachary employs F C U for all 
extensors, including the thumb, leavmg FCR as a 
stabihzing muscle to fix the wrist 

One flexor to prevent the wrist from dorsiflexing 
is of considerable value, and its absence may account 
for the vanations in result sometimes seen In a 
sample taken at random of too males and too females, 
the palmans longus was present on both sides in 
8r per cent It was present in right arm only m 
4 per cent and m left arm only in 6 per cent There- 
fore 8 per cent of patients had no palmans longus 
on either side (Table VI) 


Table VI — Palmaris Longus 



Men 

Women 

Present both sides 

80 


82 

Present right only 

5 


3 

Present left only 

6 


7 

Absent both sides 

9 


8 


too 

zoo 

Total — Both present 

81 

per 

cent 

Right present only 4 

per 

cent 

Left present only 6 5 per 

cent 

Both present 

8 5 per 

cent 


too 

per 

cent 
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In those with palmaris longus absent the wrist 
will dorsiflex as the fingers and thumb extend, and 
this mterferes with function in certain movements 
Median Nerve — The degree of recovery shown 
by the median after suture is better than one expected 
— always remembermg that neurological recovery 
falls far short of normal 

Of 51 high median sutures m the arm, 31 (61 per 
cent) resulted in adequate motor and sensory recovery 
{Fig 491) 

MO Ml Ml/3 M2 M3 
SO SI S2 S2 S3 


61 ofo 
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Fio 491 —Recovery m 51 high medians sutured 
over one year 

Of the 47 low medians, 30 (64 per cent) reached 
nus grade It is difficult to estimate motor recovery 
following a low suture {Fig 492) The anatomical 


MO Ml 
SO s I 


MU3 M2 M3 
S2 S2 S3 


64^0 


of pemcilhn On his return to this country shortly 
afterwards, he was found to have normal function 
in all the hand mtrmsics, which gave rise to much 
speculation However, on blocking the median, all 
mtrmsics were paralysed, and the anatomical varia- 
tion m supply made evident 

We can say that rather more than half the median 
sutures, high or low, are successful, in so far as the 
results are compatible with a safe hand Of the 
total of 91, to only recovered nearly normal sensation 
— that is, had no over-reaction 

From the point of view of function, recovery of 
sensation m the median is all important A ‘ safe ’ 
hand from the standpoint of cutaneous sensibihty 
means that the pauent can appreciate pain, and 
therefore will no longer be hable to burns from his 
cigarette or alhed injuries This is somethmg 
gained, but recovery to this level only leaves the 
hand much disabled Most men with a median 
nerve mjury use the opposite hand for common 
domestic acts, such as doing up a button They are 
unable to feel the milled edge of a com, and they 
carry their money m their opposite pocket They 
rely on the umnjured hand when one hand will 
suffice for what they are doing 

A divided median, then, will surely leave some 
degree of permanent disablement and it may well be 
a severe degree 

Ulnar Nerve — The ulnar, with a far smaller 
autonomous sensory area, is a less severe handicap 
to the majority when mjured than the median 

The M R C figures of recovery following suture 
of this nerve, with a mmimum follow-up of over 
twelve months and a maximum of three years, show 
that of 391 sutured ulnars 30 per cent recovered some 
power in the proximal and distal muscles, more than 
a flicker of contraction in the ist dorsal interosseous, 
but not sufficient to act against gravity and resistance , 
13 per cent recovered to good power in all muscles , 
and 5 per cent were practically ndrmal {Fig 493) 

MO Ml M2 M3 M4 
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30 =lo 
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Fig 49z— R ecovery m 47 ion medians sutured 
o\cr one >ear 

vanauons m the motor supply to the smaU muse 
ot the hand are more common than was thoue 
example was reported to i 
of ^ pauent with complete divisi 

of the ulnar had the nerve sutured in the early d: 



over one year 


383 sutures, 57 per cent recovered sensauon 

L ^ superficial cutaneous 

SS" "■•hm the amohomom 
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The figures from our centre show combined 
motor and sensory recovery m a composite graph, 
and are divided into high and low sutures Of the 
88 high, 49 per cent reach M 1/3, S 2 or better, that 

SO SI S2 S3 S4 

HIGH-S2-35°/o 

57 % INTERM-l32-57°/o 

LOW-l89-S4°/o 

43To 



Fig 494 — Sensory recovery in 383 ulnars sutured over one year 

is adequate recovery , 51 per cent reach M i, S i 
and are failures, at any rate at present Some of 
these, It is fair to say, may show improvement after 
a further interval (Fig 495) Of the 104 low, 55 
per cent are adequate (Fig 496) 

MO Ml Ml/3 M2 M3 M4 
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Fig 495 — Recovery in 88 high ulnars sutured over one year 

The disabihty resulung from a divided ulnar 
depends on the occupation of the patient Many 
men with no recovery are able to carry on full work 
and heavy work, such as dock labouring and brick- 
laymg, but when the finer control is needed, as m 
pla5nng a musical mstrument, the patient is seriously 
handicapped Equally, precision work such as 
operatmg a machine tool ivill be impossible 

Full neurological recovery is not seen, although 
a successful suture m a clean cut about the wnst, 
especially m a child, may result in the restoration of 
voluntary power in the interossei 



The Sciatic — I cannot do better than quote the 
generalization from our paper (Platt and Bnstow, 
1924) — 

Here the neurological and economic results have 
been consistendy poor No case is on record where 
recovery has been demonstrated in the intrinsic muscles 
of the foot The type of sensory restoration has been 
on the average exceedingly defective, and this has 
constituted in many patients a source of danger from 
the tendency to the development of traumatic ulcera- 
tion in the foot The earher and more complete 
recovery seen in the calf muscles, as compared with 
the anterior tibial group, has often been instrumental 
in determimng the production of a contracture m 
pauents who have lacked post-operauve supervision 
As in the case of the median nerve, irritauve phenomena 
are occasionally seen, and add to the senous psychical 
and physical disablement of the individual 

This summarized the results of 1914-18 and is a 
fair summary of the results we are seeing now 

MO Ml Ml/3 M2 M3 
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Fig 496 — Recovery xn 104 low ulnars suturea over onejjear 'S 

It IS important to assess ultimate fimction, because 
m practice the problem arises Is this man better 
off with a below-knee amputation^ If sufficient 
time has elapsed since suture, and there is little or 
no recovery of sensation m the medial pophteal 
distribution, if the man has a thin wasted foot, with 
ulcers, and can neither walk any distance nor stand 
at a bench, amputation will be called for A good 
below-knee stump and a well-fitting artificial limb 
is not a cnpphng disability It permits of good 
function, of walking any reasonable distance, and of 
standing at work These men do not lose working 
days There are many patients with partial recovery 
foUowmg suture who would be better off with an 
amputation, and this is even more to be advised when 
there is the comphcation of a vascular lesion and 
some added ischsemia 

It IS of interest that some pauents with no neuro- 
logical recovery have good function, and it is the 
estimate of the functional state on which the decision 
must be made 
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In assessing the results of suture from the neuro- 
logical standpoint, the sciatic is best considered under 
Its tvvo divisions, the medial and the lateral pophteal 
The M R C analysis is made m this way, and the 
results are as follows The figures are taken from 
the five centres with a inmimum follow-up of uvelve 
months for the motor and of two years from the 
time of suture for the sensory 

Medial Popliteal — Of 109 sutures, 49 per cent 
showed recovery of voluntary’ power in the calf, and 
51 per cent some pam sensibility in the foot {Figs 
497j 498), but motor and sensory recovery do not 


MRC follow-up of 190 patients, 127 per cent 
recovered action in the dorsiflexors against gravity, 
87 per cent failed (.Fig 500) In our centre the 
figures with a longer follow-up are slightly more 
encouraging, as 31 per cent recovered power of 
dorsiflexors (Fig 501) 

It IS fortimate that the functional disabihty is 
shght A toe-raismg spring will replace the acnon 
of the paralysed dorsiflexors of the ankle (Fig 502) 
The attachment of the spring to the shoe should be 
on the outer side, as otherwise there is a tendency 
for the foot to assume the varus posiuon (Fig 503) 
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ONE YEAR OR LONGER 


FiG 498 — Sensor> recovery — 109 medial 
popliteals sutured over two years 


FOLLOW UP 

M 14 - -POWER AGAINST GRAVITY 

Fig 497 — Motor recovery m 109 medial 
popliteals sutured over one year 

necessarily synchronize In our senes of 63 sutures, 
22 per cent reached adequate recovery, both motor 
and sensory (Fig 499) 

Lateral Popliteal — Here the results are poor, and 
the percentage of complete failures is high In the 


Fig 499 — Recovery m 63 medial popliteals 
sutured o/er one year 

A mght sphnt should be given if there is voluntary 
power in the calf, as otherwise fixed flexion deformity 
of the ankle — eqmnus — will follow, from unopposed 
action of the calf muscles 

When both elements of the sciatic are divided 
It IS surprismg to find that the results of suture are 
as good as, and indeed m our senes of 33 cases are 
rather better than, with suture of one element alone 
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I 2 7^C 



Fig 


MI+ - POWER against 

gravity 


500 — Motor recover! m 190 lateral 
sutured over one >ear 


popliteals 



Fig 


501— Motor recovery m 104 lateral popliteals 
sutured over one vear 
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{Ptg 504) This means adequate motor recovery in 
both divisions, with sensory recovery in the medial 
pophteal element Professor Seddon tells me the 
Oxford figures show a similar finding 



Fig 502 Fig 503 


FiO 502 —Toe elevating spring correctly adjusted to 
the outer side of the foot^ with lateral iron 

Fig 503 — Illustrates tendency of the foot to fall into varus 
in the absence of the spring on the outer side of the foot 

RESULTS OF BULB SUTURE 

If the gap found at operation is too wide to be 
overcome by the usual techmque of free exposure, 
posturization of the limb, and so forth, bulb suture 
— ^the two-stage operation — should be considered 

The numbers are small — we have only 3 or 4 
cases, and a similar number have been done at the 
Oxford Centre, but for what it is worth it may be 
said that in both centres the results following this 
two-stage operation are just about up to the average 
of an ordinary suture This is somewhat surprismg 
in the light of our experience of traction lesions and 
nerve stretching generally, but is encouragmg The 
difficulty anses m that the surgeon may not reahze 
that he is up against a gap too great to permit of 
suture until he has paired back the bulbs It is not 
always possible to be sure how much one will have 
to sacrifice in either the distal or the proxunal stump 
before the nerve face is good enough for suture In 
doubtful cases it would seem wise to do a bulb 
suture, unless one can be fairly sure that the cut 
faces can be approximated end to end 

NERVE-GRAFTING— THE PRESENT 
POSITION 

In reviewmg the lessons of the 1914-18 war, it 
was stated that nerve-graftmg was condemned, 
exceptmg as a last resort, and that the results of this 


operation were generally failure, and that those 
claimed as successes seldom stood up to a critical 
examination 

Heterogenous and homogenous grafts are still 
to be regarded as failures in our experience in this 

L^^]-M0 mi MI/3 M2 M3 M4 

MED- SO SI S2 S2 S3 S4 

33 °/o 


66°/o 


Ml/3- PROXIMAL MUSCLES 
AGAINST RESISTANCE 

Fig 304 — Recovery in 33 sciatics sutured over 
one year 

country The Russians have used homogenous 
grafts, according to the scanty literature which has 
found Its way over here, and claim good results 
The American surgeons at the Walter Read in 
Washmgton m 1944 were carrying out homogenous 
grafting operations Our results in this field are 
all failures and several small series have been reported 
(Barnes, Bacsich, and Wyburn, 1945) 

The position with regard to autogenous grafting 
IS more hopeful, and especially m the case of purely 
sensory nerves such as the digitals 

Stirhng Bunnell and his followers have also 
obtained satisfactory recovery by autogenous grafting 
of the digitals 

It IS worth while, then, to explore still further 
the possibihties of the autogenous graft, and this is 
being done {Table VII) For example, a hand with 
complete cutaneous anaesthesia of the median area 
is for practical purposes a useless hand If there is 
irreparable damage of the median nnd ulnar, the 
ulnar may well be sacrificed and a length of ulnar 
used to bridge the median gap The cross-section 
of the graft and the host should be roughly equal 
A smgle strand of the radial taken from the forearm 
would be useless for bridging a gap in the median 
m the arm, therefore, two or three lengths — the 
so-called cable graft — ^is used Fibrinogen plasma 
(glue) IS the ideal material m joimng these small 
nerves, as they can be co-apted without tension 
One final word concermng grafts whilst a 
difficult suture is a laborious and time-consuming 
operation, a graftmg operation by comparison is 
simple The surgeon must make very sure that he 
IS m fact driven to use an autogenous graft, and 
that in spite of all ,his persistence and ingenuity 



345 


INJURIES OF PERIPHERAL NERVES 

he IS compeUed to abandon direct end-to-end suture. Topographical confusion in regeneration will be 
for all our present experience leads us to expect that greater if we are called upon to trim back the nerve- 
the best recoveries follow suture ends for any distance before we find the faces of the 

Table Vll —’RESULTS of Autogenous Grafting 


(Represents the experience of the Oxford Centre up to date, as reported at 
the XLIX Congres ffangais de Chirurgie, Pans, October, 1946 This is 
reproduced by the courtesy of Professor Seddon) 


Type of Graft | 

Ner\e 

1 Cure 

Partial | 
Cure i 

Failure 

1 Operation 1 
' Recent 

Total 

Cutaneous nerve 

Digital 

1 7 

' . 

1 ® 

1 I ! 

t6 

Cable graft | 

Brachial plexus 

1 ~ 

I 

1 - 

i ' 

3 

Median 

4 

— 

i 1 

' 1 

6 


Various 

1 ^ 

1 ^ 

1 ' .. 

■ 

4 

Thick grafts 

' Median 

8 

1 

1 2 

1 3 

13 

Sciatic 

— 

I 

— 

4 

5 


Various 

1 « 

— 

3 

1 

4 

Partial Lesions — 




1 

1 


Cutaneous nerve 

^ Brachial plexus 

t 

■ 

1 




Median 

— . 

— 

— 

2 

3 


Ulnar 

r 

— 

— 

1 2 

3 



24 

5 

1 IS 

1 13 

S 8 


SOME REASONS FOR FAILURE 

Apart altogether from gross lesions with a large 
area of destruction, when end-to-end suture may be 
impossible, a detailed study of the histology of the 
suture line will convmce us at once that we are 
expectmg the impossible if we look for anything 
approaching too per cent neurological recovery 
{Figs 505-507) 


stumps sufficiently good to suture The mternal 
anatomy of the nerve-trunks has been worked out in 
considerable detail, if with varying results following 
the pioneer work of Stoffel, of Heidelburg (1912), 
down to the recent work of Sydney Sunderland in 
Brain (1945), and although the surgeon will do all 
he can to avoid axial rotation or torsion of either 
proximal or distal end, it is obvious that co-aptation 
cannot be accurate A sensory or motor fibre will 
grow down an empty Schwann sheath, but if a motor 



uon^'u shw thfw approx 



liiduy ox me axons, which 9 rf* <!nQi^#. cY ^ ucaumg oi 

The secnojj js taken from a fibrous tissue m excess 

in continuity which was external popliteal, 3 lesion 

made a -d which 
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fibre has gone astray, it will make no connexion with 
a sensory end-organ Similarly a sensory fibre will 
make no connexion with a motor end-plate Hence 
a mixed nerve like the ulnar should be far more 




J* f ^ 

m* ^ • 



Fig 507 — The proximal end of a divided median gives a 
good idea of the mmtiphcaiion of axons at the point of out- 
growth The illustration shows many groups of nerve fibres, 
three and four distinct mvelm sheaths within a common sheath 
This patient was making a normal recovery when last seen 


likely to fail to recover neurologically than a pure 
sensory nerve such as a digital, and this is what we 
find in practice 

Agam, at times we are of necessity forced to 
suture when the freshly cut ends do not look too 


that axons are regeneratmg, that there is activity 
The macroscopical appearance of the trimmed distal 
end at the time of suture may be deceptive The 
nerve may feel normal and the sheath may strip 
easily if there is no general interstitial fibrosis and 
the collagen is in the nerve-bundles The fibrosis 
in the bundles may be central or peripheral This 
collagen formation fills the Schwann tubes and 
forms as far as is known a permanent barrier to the 
down growth of the axon {Figs 508-510) 

These sections from our centre which Professor 
Greenfield has kindly prepared and reported on 
illustrate some of the difficulties the axon encoimters 
and in part explains the poorness of neurological 
recovery 

It is commonly held that the surgery of peripheral 
nerves assumes importance only in war, and plays 
a very small part in the surgery of civil practice 
With the large number of accidents occurring both 
in industry and on the road with modern transport 
conditions, the problem is one which is takmg on 
considerable proportions (Table VIII) 

In the Birmingham Accident Hospital William 
Gissane, the Clinical Director, informs me that in 
one year some 40 digital nerves are repaired, roughly 
10 medians or ulnars about the wrist, i or 2 about 
the elbow, and similarly i or 2 lateral popliteals 
divided just below the Imee It is the practice at 
that hospital to suture the nerves when the wound 
is dealt with primarily, and the results are reported 
to be good — ^for example, a patient recently was 
returned to a precision job in a factory after suture 
of SIX digital nerves in the right hand, following a 
cut in the distal part of the pafin 

Thanks to the work of Stirlmg Bunnell and his 
followers, the importance of the digital nerves is 
now reahzed, and their repair has a definite place in 
the reconstrucuve surgery of the hand 

Traimng both in the diagnosis and in the treat- 
ment of peripheral nerve injuries will need to be 
stressed, especially for those who intend to practise 
accident surgery It is within the experience of 
many surgeons to have seen unfortunate results 


Table R///— Causal Factors 
(J an I, 1941, to Dec 31, 1946) 



GSW 

AcCinENTAI- 
Damace — 
Motor 
Cycle, Etc 

Fracture 

OR 

Dislocation 

Laceration 

Total 

Biachial plexus 

51 

55 

16 

I 

123 


375 

10 

II 

55 

664 


538 

33 


59 

Radial 

272 

20 

28 


321 

85 

Dorsal interosseous 

77 

I 

i 

3 

Axillary 

Musculocutaneous 

10 

19 

9 

2 


2-5 

21 

389 

Internal popliteal 

357 

xo 

19 

3 

8 

External popliteal 

462 

20 


520 

Posterior tibial 

35 

I 



37 

Total 

2x96 

159 

151 

130 

2636 


good, because we realize that further tnmmmg will 
leave a gap preventmg approximauon We have 
microphotographs of the face of the proximal and 
disral stump filed with the notes, and it is rather the 
distal than the proximal face which is of importance 
The fact that a proximal end-bulb is formed means 


following the repair of cuts about the wrist, and to 
have met with a divided median or ulnar joined to 
a tendon, the true state of affairs bemg unrecognized 
There is nothmg especially difficult in diagnosis, 
but the pitfalls and abnormahties met with must be 
appreaated 
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PENICILLIN THERAPY IN LATE INFECTED COMPOUND 
FRACTURES FROM BURMA 


Lieut -Colonel H R H HARLEY, IMS, lAMC 
Major J H BOWIE, IMS, lAMC 
AND Captain M D BORCAR, IMS, I A M C 


These observations are the result of the study of 
wounds in 75 British troops with late infected com- 
pound fractures admitted to the War Wounds 
Research Centre in Secunderabad, four months on 
an average after being wounded in Burma 

ON ADMISSION 

General Condition —Before being wounded, 
some of the paaents had been on K or smilar 
rations for as long as three months and in the blood 
of 55 9 per cent malaria parasites had been demon- 
strated , for months many had suffered from int r- 
mittent attacks of diarrhoea and dysente^ 

Many of those admitted durmg the hot weather 
were suffering from effects of heat sustained during 

T'i'" /d 

obse^ed that many of the wounded evacuated from 
were suffenng from a 

Amnno- this series of 75 , 48 were anaemic (28 of these 
™ ^d 3B were 

in type There was no achlorhydria and the Van 
den Bergh test was negauve 

minosis was present m one-tenth of the ^ ™ ^ 

be assumed that the macrocytic anaerma, present m 
more than half the cases, was due to dietetic defi- 
aenaes in the forward areas in Burma 


The Fracture —All the cases had open wounds 
over the site of the fracture Where bony union had 
not occurred before admission, the patient was often 
seriously ill 


Table I — Details of Fractures 


Fracture | 

No 1 

United | 

Ununited ! Amputated 


2 

2 

_ — 

Femur 

36 

10 

23 3 

Tibia and fibula 

10 

5 


Tibia 

4 

4 


Fibula 

3 

3 


ArJde 

I 



Talus and ist meta 


1 


tarsal bone 

I 



Calcaneus 

2 


^ 1 

Scapula 

1 


— 

Humerus 

10 



Ulna 

I 


^ ' 

Radius 

I 



3rd metacarpal 

I 

I 


Totals 

73 

35 

35 1 3 


In the 33 fractures of the femur, the fracture 
site was as follows — 


Upper third . j 

Junction of upper and middle tniras 
Mid^e third , , , , 

Junction of middle and lower thirds 
Lower third 


14 

1 
6 

2 
10 


Total 33 
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Of the 73 fractures, 3 of the femoral fractures 
had been amputated in the forward areas, leaving 
a total of 70 Of these, 68 cases were subsequently 
evacuated or discharged and only these will be con- 
sidered m assessing results In these cases, a total 
of 128 wounds were treated, 84 by suture and 44 
without suture Of the 84 sutured woimds, 68 
communicated with an infected fracture, either 
umted or ununited, and the remaimng 16 wounds 
did not 

The Wound Flora — ^Plaster casts often inter- 
rupted bacteriological study of the wounds 

In view of the age of the wounds, anaerobic 
cultures were only set up where the possibihty of 
such infecuon was suspected after exanunauon of 
the direct smear or from the chmcal aspect, 1 e , 
in cases where the absence of pyogemc cocci in the 
wound discharges and m cultures of bone incrimin- 
ated a Gram-negative orgamsm as the pathogen 
Pyogemc staphylococci were idenufied by the pfo- 
ducuon of hsemolysins for human blood, pigmenta- 
non, manmtol fermentation, and the coagulase test 
Orgamsms of the proteus group were present m 
more than half the specimens examined The 
majority of species encountered tended to swarm 
over the surface of culture media and render the 
identification of other microbes difficult The incor- 
poration of chloral hydrate (Lode and Howard, 1932) 
in the culture media proved invaluable m inhibiting 
this tendency In a final concentrauon of 1-500, 
the drug did not inhibit the growth of any other 
orgamsm found in the wounds 

Table 11 — ^The Incidence, on Admission, of 
Various Organisms in the Wounds of 
65 Cases 


Micro organism 

Number of 
Cases in 

WHICH THE 
Organism 
Appeared 

Percentage 

Srr pyogenes 

Staph auretts 

IS 

25 1 

27 7 

3 Ss 

Ps pyotyanea 

Proteus group 

Coll aerogenes group 

13 

35 

7 

20 0 

538 

107 

Diphtheroid group 
-Str tirrdans group 

Staph albus 

Other orgamsms (non pathogenic) 

23 

6 

5 

3 

35 4 

92 

7 7 

46 


Table II was compiled ftom the results of exam- 
inations performed for each patient on two consecu- 
Uve days at the time of admission or, where the wound 
was hidden by a plaster cast, when the woimd was 
first exposed in the Centre 

On an average six subsequent examinations were 
carried out in this group of fracture wounds, at 
intervals of ten days Of the 65 cases, 43 (66 i per 
cent) acqimed superadded infection while m hospital 
m spite of all feasible aseptic precautions 

Before dressings were commenced m the ward 
a quiet hour was observed durmg which no unauthor- 


charge of dressings All movement in the ward was 
reduced to a minimum, and special emphasis was 
laid on gentle mampulation of bedclothes 

A comparison between the inadence of the various 
orgamsms as they appeared in wounds on admission 
and as they appeared in hospital infections, reveals 
that, with exceptions, the two were directly pro- 
portional This relationship indicates that the 
source of hospital infecuons was other wounds in the 
Centre The exceptions suggest that these infec- 
tions were generally airborne , this is hardly avoid- 
able in a Base hospital durmg the hot weather when 
fans are a necessity 

OBSERVATIONS ON PRELIMINARY 
INVESTIGATIONS AT THE BASE 
Result of PemciUm Therapy m Forward 
Areas on Wound Flora — ^Wounds maybe classified 
as Gram-positive or Gram-negative according to the 
presence or absence of pyogemc cocci in the discharge 
Considering, month by month for a year, the 
admission of patients to whom pemcilhn had not 
been admimstered in Forward Areas, the number 
of Gram-positive wounds was never less than the 
number of Gram-negative wounds The relation- 
ship for the year was r i 10 

Among those to whom pemcillm had been 
admimstered, the number of Gram-positive wounds 
fell progressively quarter by quarter — demonstrating 
a progressive improvement in Forward operative 
techmque and associated pemcilhn administrauon 
During the last three months of the Burma Campaign 
the proportion of Gram-positive to Gram-negative 
wounds had fallen from i i i to i 9 

Inadequate pemcilhn admimstration in Forward 
Areas, whilst reducmg the rate of Str pyogenes 
infections by one-third at the time of admission 
to the Centre, also raised the rate of resistant pyo- 
gemc staphylococci from o to 30 per cent 

Penicillin-resistant Pyogenic Staphylococci 
— ^Having isolated and identified the staphylococcus 
in pure culture, a rough indicauon of its sensmvity 
was obtained by plate tests , thereafter a more exact 
sensitivity value was determined by culture in 
appropriate serial dilutions of pemcilhn (eqmvalent 
of P B S ) in broth A control series inoculated 
with a standard test orgamsm (N C T C 6571A) 
was always set up 

Pemcilhn-resistant pyogemc staphylococci may 
occur in wounds as a natural phenomenon , 16 
strains were examined from the wounds of patients 
who had never had pemcilhn and all proved sensitive 
to o 04 umts per ml The resistance of normally 
sensitive strains may be enhanced by inadequate 
pemcilhn therapy , 14 were examined and 4 (29 per 
cent) were resistant to o 04 umts per ml Resistant 
strains may gain access to woimds as cross-infections 
13 strains m hospital infections were examined and 
4 proved resistant (31 per cent) 

present, its sensitivity should 
be determined before starting treatment and the 


c wdbODserveaaurmg Which no unauthor- dosa<^e of npn,r,Il,r, TV j anu me 

bed-makmg whore resiSfa^el'f 


and floor-sweeping were forbidden, ^nd the eiecmc 
fms were snatched off During ‘ dressmg hours ’ 
all pauents and staff were masked and the ' no touch ” 


fte omes greata than 

tSllpS h staphylococcus were satisfactorily con- 

increasing the dosage accordmgly Very 

contra-mdicate the use of pemcilhn, unless or until 

24 
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the resistance falls to within reasonable hmits In 
treating strains whose resistance is within reach of 
penicilhn therapy, it is most important that an 
adequate dosage be admimstered from the start. 
Jest their resistance be increased beyond the level of 
pemcillin which can be maintained continuously in 
the body 

In several cases it was noted that a rapid and 
striking increase in the resistance occurred as the 
result of inadequate pemcilhn therapy In one case 
the resistance of the infecting orgamsm on admission 
was between i6 and 32 times as great as that of the 
test orgamsm Six days later it had become 780 
to 1560 times more resistant During this period 
the patient was receiving 20,000 umts of pemcilhn 
every three hours — a grossly inadequate dose in this 
case 

It was our experience that intramuscular injec- 
tions of 20,000 umts of pemcilhn every three hours, 
combined with siutable surgery, controlled infec- 
tions due to strains of Staph aureus the sensitivity 
of which IS equal to that of the standard Oxford 
staphylococcus, but that they will not control 
infection due to more resistant orgamsms 

A umted compound fracture of the upper end of 
the humerus, with a sinus leading to bone, proved 
to be infected with Staph aureus twice as resistant 
as the test orgamsm Pemcilhn therapj', 30,000 
umts every three hours, was started , 48 hours later 
the sinus was excised, radical removal of bone per- 
formed, and the wound totally sutured under no 
tension and without dramage After operation 
pyrexia occurred, a superficial sinus appeared in the 
wound, from which the staphylococcus was recov- 
ered, and the woimd showed signs of inflammation 
The staphylococcus was now between 2 and 4 
times as resistant as the test orgamsm The dosage 
was increased to 40,000 umts The temperature 
immediately fell to normal, inflammation subsided, 
and the sinus closed within four days 

A second patient had an infected compound 
fracture of the upper end of the femur His general 
condition was poor and deteriorating rapidly , he had 
been receiving 20,000 umts of pemcilhn every three 
hours for 28 days When we saw the patient he was 
gravely ill with lugh swinging temperature and rapid 
pulse A Staph aureus 16 to 32 times more resistant 
than the test orgamsm was recovered from the wound 
The dosage of pemcilhn was increased to 200,000 
umts every two hours and maintained at that level 
for 19 days There was an immediate response on 
the temperature and pulse charts and a striking 
improvement in the general condition Four days 
later the grossly diseased head of the femur was 
removed and the infected hip-joipt drained , the 
general condition caused no anxiety either during 
or after the operation Subsequent progress was 
satisfactory Massive pemcilhn therapy probably 
saved his hfe He received the enormous dose of 
23 2 mega umts 

The dosage of pemcilhn necessary to control 
infection due to Staph aureus depends upon the 
sensitivity of the orgamsm In a case of purely 
Gram-positive infection where the chmcal response 
to pemcilhn is disappomtmg, madequate therapy 
should be assumed, and the sensitivity detemuned 
as rapidly as possible 


The exact relationship between resistance and 
dosage necessarv is at present unknown In treating 
infections due to resistant strains of Staph aureus, 
continuous admimstration of pemcilhn woiJd provide 
the most accurate method of giving the exact dose 
reqmred Were a really satisfactory method of 
continuous adrmmstration available this would be 
the ideal method of treating cases of this type It is 
hoped that the electric apparatus for continuous 
injection devised at Secunderabad will provide one 
possible answer to this problem This apparatus 
will form the subject of a separate report 

Pathogenicity of Gram-negative Orgamsms 
— With power to control Gram-positive pyogemc 
cocci by the exhibition of pemcilhn, we were im- 
pressed by the vuulence of some Gram-negative 
infections m bone and bv their ubiqmty in wounds 
in the East 

It has been shown that proteus was present in 
over half the wounds, Ps pyocyanea in a fifth, and 
Bact colt in a tenth These Gram-negative organ- 
isms were the cause of nearly all the failures of wound 
closure , they were much the most common cause 
of chrome low-grade infection in bone, leading to 
persistent sinuses, and they were the major cause of 
virulent spreading infection threatemng hfe or lunb 
This IS well illustrated by the fact that in the 4 cases 
of this series for which amputation was necessary 
in the Centre for fulminating infection the causal 
orgamsms in 3 were proteus and Ps pyocyanea, 
no pyogemc cocci or anaerobes were found on 
repeated examination In the fourth case a mixed 
infection was present with Staph aureus and Str 
hcemolytmis on the one hand, and proteus, Ps 
pyocyanea, and Bact colt on the other No amputa- 
tion was performed in the absence of Gram-negative 
orgamsms The combination of general treatment, 
pemcilhn therapy, and surgery did not influence 
the course of the disease in any of these four 
cases 

Now that Str pyogenes and most strains of Staph 
aureus can be controlled by pemcilhn. Gram- 
negative infection must be regarded as a major 
hazard in this theatre so far as compound fractures 
are concerned 

Fallacies in Radiological Interpretation — 
In this series of late infected compound fractures 
three difficulties were encountered in the interpreta- 
tion of radiographs — 

I Infection — The heavily comminuted fraemres 
resulting from war injuries lead to gross disruption of 
bony architecture in the region of the fracture 
When to the direct effects of the injury are added 
the radiological changes produced by reparative 
processes, a complicated picture results Infection 
occurnng on such a background does not give rise 
to the radiological features usually associated with 
osteomyehtis 

Less and less rehance was placed on X rays in 
endeavourmg to assess the extent of infection present 
in common comminuted fractures before umon had 
occurred Extensive spreading intramedullary in- 
fection was found at operation on several occasions 
when the radiographs gave no evidence of its pres- 
ence In one such case of compound fracture of the 
femur infection was demonstrated in the marrow 
cavity for 8 in above the site of fracture When 
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\inion had occurred the radiographs provided reliable 
evidence of the extent of infecuon 

2 Sequestration — In the more severel3f commin- 
uted fractures it is sometimes impossible to differ- 
entiate poruons of hvmg cortex from sequestra 
These portions of cortex may remam denser than 
the surrounding bone They can be recognized as 
cortical fragments by virtue of their shape, but they 
cannot be positively identified as sequestra solely 
on their density Several operations were per- 
formed for the removal of such fragments which had 
been regarded as sequestra on radiological evidence, 
but were found to be hving fragments of cortex 
firmly attached to soft tissues from which they 
received an adequate blood-supply 

3 Bony Union — In extensively comnunuted 
compound fractures, climcal umon may be firm, 
although radiographs provide no evidence of umon 
We were surpnsed on more than one occasion to 
find that a fracture was chiucally firm when examined 
in the operating theatre although the X-ray picture 
had led one to suppose that it would be freely 
movable 


TREATIVIENT AT THE BASE 

Treatment was carried out along four mam lines 
— general, chemotherapeutic, surgical, and ortho- 
psedic 

General Treatment — ^This consisted mainly 
m dietetic replacement therapy 

For effects of heat on admission the patients 
required sedatives, rest ir cool, dim, quiet wards, 
and 3-4 htres of cold flmds a day 

Diets particularly nch in proteins were devised 
to mclude liver, vitamms, and iron Repeated 
blood transfusions, sometimes over a period of many 
weeks, were necessary in the more senously ill 
patients Fresh blood was used in preference to 
stored blood It was remarkable how rapidly the 
red-ceU count and htemoglobm fell to the pre- 
transfrsion level in the presence of severe toxaemia 
case, treatment was controlled by 
seri^ hffiinograms as long as severe toxaemia persisted 
On admission, the plasma proteins were fre- 
quently low , plasma, whole blood, and hydrolysate 
were not spared m these cases 

grounds that every degree Fahrenheit 
rise m body temperature entails a 10 per cent increase 
in the basal metabohc rate, the toxic cases were 
pressed to consume high-calone diets 

Treatment— The mam 
investigation was to determme the 
effica^ of pemc^ admimstration m the treatment 

compound fracture cases from 
llurma at bases m India 

Pemci^n was administered to every case irres- 
pective of the bacteriological findingslnd no ^ei 
chemotherapeutic agent was emploved 

For the first two months 15,000 umts wer< 
m)ected every three hours, subsequently this wa: 
increased to 20,000 umts Eventually the dos< 
\vas correlated as far as possible with the resistano 
ot the particular staphylococcus 

With regard to pain, we found nothmg to choosi 
gjass-distilled water and sterilt 
v^M^^ s^e of pH 6 8 which we use as the routine 
ehicle A reduction m the volume of the mjectioi 


from 3 to 2 ml , however, defimtely reduced the 
discomfort produced by the injection In the same 
way, using contmuous penicillin therapy, we found 
that reduction in discomfort was proportionate to 
reduction in volume through the range too ml 
(Eudnp), 20 ml , 10 ml , and 2 ml (Secunderabad 
apparatus) m 24 hours 

Our routine was to begm pemcilhn therapy 48 
hours before operation, with the object of (a) render- 
mg the blood and tissues at the site of operation 
bactericidal, and (d) eliminating infection m blood- 
bearing tissues The injections were continued after 
the operation for a penod which depended on the 
chmeal response 

Local instillation via narrow-bore rubber tubes 
was employed m 16 cases In 8 of these there was 
strong evidence that pemcillin-insensitive secondary 
infection gained entry via the tubes , this method 
was therefore abandoned as a routme Thereafter 
pemcilhn tubes were only inserted where a dead 
space was unavoidably left at the end of the operation 

Surgical Treatment — ^Where there was absence 
of umon of the fracture on admission the general 
condition of the patient was always more grave and 
the treatment more difficult A success rate of 
57 per cent for umted fractures, as agamst 45 per 
cent for unumted fractures, reflects the difficulties 
encountered 

Operative procedures aimed at excision of 
the wound, radical removal of all bone which was 
dead or had a dimimshed blood-supply, obhteration 
of dead space (if necessary, by saucenzation or 
turmng m a muscle flap), and total suture of the 
wound without drainage 

This procedure was not always possible Radical 
removal of bone aimed at leaving behind only bone 
which looked healthy and which bled, irrespective 
of whether microscopical infection was or was not 
present This was usually possible when the 
fracture was umted, often impossible when it was 
unumted (a) because an irreparable gap might result 
and (b) because it is difficult to assess the blood-supply 
of comnunuted fragments In many such cases 
conservative removal of bone, 1 e , sequestrectomy, 
had to be performed 


uomerauon 01 neaa space in bone proved most 
difficult m the upper quarter of the tibia, a situation 
where muscle and skm are apt to be deficient On 
three occasions a large cavity in the upper end of the 
tibia was filled with ihal chips and the overlying skm 
then sutured , on each occasion the wound broke 
down and the ihal chips were extruded as the result 
of Gram-negative infection In all 3 cases the 
cavity was large and the skm was stitched imder 
considerable tension In a case of non-umon of 
the ulna m which there was a -|-m gap and a sinus 
down to the site of fracture from which Stap/t aureus 
was cultmed, primary umon followed excision of 
the wound and the msertion of ihal chip grafts under 
the protection of a pemcilhn ‘ umbrella ’ The 
grafts per^sted and fused into a single mass which 
umted with the lower fragment 

loss'^T^k^'™^ sometimes nnpossible owmg to 


III 3 such cases Lieut -Col Feet, R A M C 

® ^ skm and 

applymg Thiersch grafts to the donor area 
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This procedure was only found necessary m 
fractures of the upper third of the tibia and in all 
three it was eminently satisfactory Plasuc closure 
should always be preferred to the slow and painful 
process of heahng by secondary intention 

In all cases where dead space could not be 
obliterated, drainage was provided by partial suture 
of the wound or by counter drainage 

More and more care was taken in the techmque 
of skin closure , careful suturing repays the tune 
and trouble taken Tension was found to be an 
important cause of wound breakdown 

The results of radical as compared with conserva- 
tive excision of bone were interesting For muted 
fractures the radical operation gave the better results, 
50 per cent of successes as against 38 5 per cent for 
the conservative operation In the case of unumted 
fractures the success rate was identical for both 
operations — namely, 40 per cent The probable 
explanation for this discrepancy is that radical 
removal of diseased bone was technically possible in 
the case of united fractures, but not in those that were 
unumted It is probably not worth attemptmg to per- 
form the radical operation before union has occurred 

It was not possible to draw any conclusions as 
to the relative merits of total suture without drainage, 
total suture with counter-drainage, and partial suture 
because the numbers in the latter two groups were 
too small 

Results — Of all the factors influencmg the 
success of operative procedures designed to close 
the wound under cover of penicilhn therapy, the 
most important was the bacteriology of the wound 

In this series of late infected compound fractures. 
It was found that (a) when only pyogenic cocci or 
‘ miscellaneous ’ organisms were present the results 
were umformly good, whether the fracture was 
umted or not, and (b) when Gram-negative, pem- 
alhn-insensitive bacteria were present the results 
were poor 

AH factors other than the bacteriology were 
constant , every case had pemcillm therapy and all 
the operations were performed by the same surgeons, 
using a standardized techmque The results 
obtained are illustrated in Table which represents 
the posiuon with regard to the bacteriological group 
at the tune of operation By success both here and 
hereafter is meant primary umon of the wound or 
complete heahng of the wound except for small 
areas of epithelial defect on the suture line or at the 
sites of sutures All other results are classified as 
failures 

Table III indicates that in 15 cases in which 
there were no Gram-negauve orgamsms (the sterile, 
Gram-posmve, and miscellaneous groups) there was 
only I failure The wound m this case broke down 
parually leaving a persistent sinus to bone and was 
examined thereafter on four occasions from the 6th 
to the 126th day after operauon Proteus was present 
on all four occasions, on the first alone and on the 
last three m association with diphtheroids Staph 
aureus and Str pyogenes were not present on anv of 
these four occasions, and anaerobic cultures were 
negative This strongly suggests that the cause of 
failure was due to the presence of Proteus which 
probably gained entrance to the wound at or )ust 
before the time of operation, since it was present 


at the first mspecuon of the wound after operation 
There is thus no case in this series in which Staph 
aureus or Str pyogenes can be incriminated as the 
cause of failure 

On the other hand, in 62 cases in which Gram- 
negauve orgamsms were present (the Gram-negauve 
and mixed groups) there were 34 failures These 
two sets of figures represent success rates of 93 per 
cent (■> too per cent) and 45 2 per cent respecuvely 
Adiscellaneous orgamsms, especially diphtheroids, 
were present in many of the Gram-posiuve, Gram- 
negauve, and mixed groups of wounds Thus 

Table 111 — ^Results of Treatment 


WouNp Group* 


Number of Cases 


Success Failure 


Total 


Sterile 

2 


2 

Gram-positive 

It 

I 

12 

Gram negative 

13 

16 

29 

Mixed 

15 1 

18 1 

33 

Miscellaneous 

1 


— 1 


Totals j 

42 

35 j 

' 77 


* Gram-poiitxve Wounds Staph aureus and 
Str Pyogenes, either alone or together, or in 
association ujth any organism other than Ps pyo- 
cyan^a, protens or coh-aerosenes sto'ip 

Grant-negative Wounds Proteus and colt- 
aerogenes groups and Ps pyocyanecy either alone, 
together, or in association with any organism 
other than Str pvogenes or Staph aureus 

Mixed Wounds Any combination of organ- 
isms provided that at least two of the five import- 
ant organisms are present— -one from each of the 
Gram-positive and Gram-negative groups 

Miscellaneous Wounds Any association of 
organisms other than the five important organ- 
isms mentioned above 


diphtheroids were present in 35 4 per cent of 65 
wounds examined on admission These organisms 
gave no evidence of pathogemcity 

Two inferences were drawn from these results — 

1 Pemcilhn therapy will control infection, even 
in late compound fractures, due to Staph aureus or 
Str pyogenes, provided it is combined with adequate 
surgery 

2 Proteus, Ps pyocyanea, and B cob may be 
pathogemc when estabhshed in bone and were the 
mam cause of wound breakdown and chronic 
suppuration in this series 

DISCUSSION 

Indications for Pemcilhn Therapy in Late 
Infected Compound Fractures — The investiga- 
uon gave clear evidence that the sole criterion for 
giving, or withholdmg, pemcilhn was the result of 
bacteriological examination of the wound It was 
estabhshed that where pemcilhn-sensiuve pyogenic 
COCCI alone were present, the results were excellent 
and the wound could be closed with confidence 
When Gram-negative organisms were present, 
however, the results were poor , the wound broke 
down m over half the cases, and spreading infection, if 
present, was not controlled however good the surgery 

It mav therefore be stated that when Gram- 
posmve infection is piesent pemcilhn should be 
given, when Gram-negative infection is present 
pemcilhn should be withheld, and when miscellan- 
eous infection is present pemcilhn therapy is un- 
necessary When a mixed mfecuon is present 
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pcnicillm slioulci be sdministereci to elinunstc tbe 
Gram-posiuve element The Gram-negative 
element will, however, remain, and good results 
must not be antiapated Table III indicates that 
the results of wound closure associated with pem- 
cillm therapy were equally poor m the mix.ed and 
Gram-negaave groups of cases 

Bacteriological exammation of bone removed at 
operation in 34 cases revealed that m 32 (94 cent) 
all the orgamsms isolated from bone had already 
been identified by examination of the wound dis- 
charges This suggests that pus is a reasonably 
efficient guide as to the probable outcome of pem- 
riUin therapy m any particular case of late compound 
fracture In the two remainmg cases, Staph aureus 
was isolated from bone, but not from pus uU after 
the operation A smus to bare bone was present 
m both cases This suggests that a piece of diseased 
bone, removed at operation, should be examined as 
a check on the culture of pus 

Secondary Haemorrhage — Secondary hiemor- 
rhage occurred m only 2 cases, including one of the 
three amputated for pure Gram-negative infection 
This patient had three secondary hremorrhages after 
his amputation, the first of which was almost fatal 
The second patient had a small secondary hemor- 
rhage from a branch of the superior gluteal artery 
This followed a three-stage hindquarter amputation 
for spreadmg osteomyehtis of the pelvis origmatmg 
m a compound fracture of the upper end of the 
femur The infection in this case was nuxed 

Gas Gangrene — ^No case of gas gangrene 
occurred 

Mortality — One patient in this series died, but 
his death was unrelated to his miuries Just before 
he was due for discharge, he developed a fulminating 
type of infecuve hepautis from which he died withm 
a week There was no death from sepsis in spite 
of the fact that only the most severe compound 
fractures were segregated in the War Wounds 
Research Centre 

SUMMARY 

1 Late compound fracture cases from Burma 
in addition to the conditions produced by their 
injuries, suffered from effects of heat, dietary defi- 
cienaes, macrocytic ansmia, malaria, diarrhoea, and 
dysentery 

2 In spite of all feasible aseptic precautions. 


FOR SIMPLE ULCER 

hospital mfecuon occurred m 66 per cent of the 
wounds , these infections included a high rate of 
pemcilhn-resistant strains of Staph aureus It was 
mferred that the source of infection was other wounds 
m the Centre, that the infection was airborne, and 
that electric fans were partially responsible 

3 It was observed that inadequate penicilhn 
admimstration m Forward Areas reduced the number 
of Gram-positive wounds admitted at the Base, but 
produced a rise in peiuciUm resistance of the pyogenic 
staphylococci persistmg m wounds 

4 Improvement in Forward penicilhn adminis- 
traoon was proved to be progressive, towards the 
end of the Burma Campaign it had become highly 
successful m the eradication of Gram-positive 
mfection m compound fractures 

5 It IS suggested that (a) The dose of peni- 
cilhn should be more closely correlated with the 
resistance of the infecting organism, which should 
be determined by dilution tests , {b) That local 
pemcilhn should only be used where dead space 
IS surgically unavoidable 

6 Operative procedures aimed at excision of the 
wound, removal of all bone without an adequate 
blood-supply, and closure of the wound without 
drainage The usual technique used for the 
obliteration of dead space not amenable to sauceri- 
zation was the turning in of a pedicled flap of 
muscle 

7 The results of treatment indicated that (a) 
Gram-positive infection in bone can be controlled 
by adequate pemcilhn administration associated with 
efficient operative procedures, even at a late stage 
in compound fractures , {b) Where pemcilhn is used 
effectively m compound fractures and eradicates 
Gram-positive mfection. Gram-negative organisms 
are the mam cause of (1) low-grade infection in bone 
leading to persistent smuses, (11) virulent spreading 
mfection threatemng hfe and limb 

We have pleasure in acknowledgmg the direction 
of Brigadier F Harris, who created, encouraged, and 
eqmpped our team We would like to thank 
Brigadier Grant Massie, who set and supervised our 
surgical problems 

We wish to express our grautude to Colonel 
D C McEttles and his staff at 128 I B G H (B T ), 
Secunderabad, for the innumerable advantages we 
gained through their co-operation 


partial gastrectomy for simple ulcers 

A REVIEW OF THE END-RESULTS OF 132 CASES, WITH A CRITICISM OF 

THE POLVA OPERATION 

By A B WATSON 

CH5EJ ASSlSTAm TO A SURGICAL UNIT, LEICESTSR HOVAL INFIRMARY 

I ain't gonna let my stomach dictate to me ” 

Impressed by the frequency with which nartial ^ 1 

gastrectomy is being presenLd for smple pepnj rS 

— — ^ ^ ~ In^ary to determme whether the results 

* Thesis presented for the degree of Ch M of the desirable side^e^r^R of some un- 

Umversity of Birmingham “ ™ ° the Polya operation were seen, 

which led to criticisms of this type of anastomosis 
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Gastro-enterostomy is now almost entirely 
reserved for the long-standing orgamc pyloric 
stenosiSj although there are a few isolated but very 
staunch supporters of this operation, notably Walton 
in this country, who advocate the use of this operation 
almost as the routine for duodenal ulceration The 
majority of writers, however, are strongly in favour 
of gastric resection as the operation of choice, cer- 
tainly for gastric ulcer, and almost always for 
duodenal ulcer 

The mdications for operation in peptic ulceration 
have been gone into many times before, and it will 
suffice to say that most of the cases in this series were 
advised operation for three main reasons (i) Lack 
of response to medical therapy — undoubtedly the 
war has increased this category of patient, (2) 
Repeated perforation or hsematemesis , (3) A 

suspicion of mahgnancy— a large number of the 
older-age gastric-ulcer group lost parts of their 
Stomach on this account 

For the purpose of this review, 129 patients were 
interviewed personally and 3 replied by Jetrer All 
operations were carried out prior to June, 1945, and 
at the time of interview no patient had been operated 
upon less than six months previously , patients 
seen after this date are not included in the figures, 
although the impressions from seeing them have been 
utihzed 

The results of the follow-up are discussed under 
several headings, which consider points in regard 
both to techmque and to the effect of partial 
gastrectomy on the patient, and some attempt 
has been made to decide which of the very many 
modifications of the operation give the best long-tern 
results The hterature on partial gastrectomy is 
almost unanimous in saying that, at any rate so far. 
It is the best operation yet devised for the appropriate 
case, and one feels that it is time that attempts were 
made to correlate the types of operation, e g , the 
width of the stoma, with more ‘ intimate ’ end- 
results, and so in this review I have discussed the 
results under three main and fairly separate headings, 
as follows (i) Chmcal and functional result, espe- 
cially in connexion with the length of the loop and 
the width of the stoma , (2) The fractional test-meal, 
with particular reference to the operation of pyloric 
exclusion , (3) Antemia 

Mortality — It has not been possible to work 
out the mortahty for the whole series exactly, but it 
approximates to 9 per cent The operation had not 
been extensively used at this hospital unnl within the 
last few years, and this has probably contributed to 
the high figure The mortahty-rate for one surgeon’s 
personal senes is now much less than 4 per cent, a 
figure which renders the operation one which can 
be safely advised to most patients 

Type of Operation — All the cases reviewed here 
are partial gastrectomies based on the modification 
of the Billroth II by Adikuhcz and Kronlein and by 
Hofmeister and Reichel, and described in 1911 by 
Polya, by whose name it is now generally known 
Many names have been apphed to modifications of 
Polya’s origmal method, but in this review the 
followmg terms wiU be used in descnbing the type of 
anastomosis — 

Isopenstaltic — afferent loop to greater curvature 

Anupenstaluc — afferent loop to lesser curvature 


Antecolic — long jejunal loop, passing anteriorly 
to colon 

Retrocohc — short jeiunal loop, posterior to 
transverse colon, passing through mesocolon 

In this series the whole width of the stomach was 
anastomosed to jejunum m all but 2 cases , in these 
a Hofmeister type of valve was formed , one is an 
excellent, the other a good, result Only 2 known 
antiperistaltic anastomoses were made, both with 
excellent results , 13 are of unknown type In all, 
approximately two-thirds of the stomach was 
removed 

CLINICAL IMPRESSION 

The general impression gained from talking to 
these ex-patients is that the operation of parual 
gastrectomy is definitely worth while, and this, as 
shown later, is confirmed by the figures Most of 
these patients express spontaneously their gratitude 
for the operation 

The average period of convalescence after opera- 
tionhas been three tofourmonths, one man returned 
after one month and one, who was delayed by a 
subphremc abscess, after eighteen months Most of 
the workers have returned to their original employ- 
ment and have not lost time from it since (excepting 
those m groups 3, 4, and 5 described later) A few 
have apparently been unable to work as hard as they 
did previously, but there has been no obvious cause 
for this , certainly there is no connexion between 
this mabihty and ansemia— -a great majority of the 
anaemic patients were working full time 

A number of these patients have failed to increase 
their weight to their pre-sickness level Most of 
them were sparse m build, some were actually 
worried about their failure to gain weight, and I 
did not see any paaent who could be regarded as 
obese Unfortunately these are only impressions, 
smce no figures are available This impression 
contrasts with Gordon-Taylor and Hudson (1928), 
who mention an average gam in weight of 2 st , but 
agrees with Ingelfinger (1944), who says that many 
patients find it difficult to gam weight, he quotes 
Santy and Mallet-Guy, who say that after three years 
only a few patients experienced difficulty in putting 
on weight In about two-thirds of the cases in this 
review the operation had been performed less than 
three years previously Despite their inabihty to 
put on much weight, no increased liabihty to ill 
health was noticed, on the whole, they appeared 
to have been extraordmarily well since operation 

Appetite and Food — Only 2 patients had 
abnormal appetites, one being more, and one less, 
hungry than normal Patients had been advised 
to maintain an ‘ ulcer type ’ of diet for about six 
months after operation — ^most of them attempted 
to do so for a time, but, when seen, the greater 
majority were eaung ordinary food 

On talking to patients about food, several inter- 
esting points emerge — their pre-operative experience 
with food and pain uiEuences the post-operative Me 
of quite a number of patients , hence one has notes 
of three patients who have been attempting to mam- 
tain the diet for over six years smce operation — 
they had never been told to go on to normal food 
Another patient who had had an ulcer for ten years 
said that he was “ scared ” to go off his diet 
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It behoves the doctor to inform the pauent thsit 
there will be no necessity to maintain a diet once the 
gastro-mtestinal tract has settled down, m fact, 
from the point of view of ansemia and the functional 
end-result (see later) a good normal diet is to be 
strongly advised 

A large number of patients do not eat pickles or 
spices — ^most had been warned not to do so by the^ 
doctor, and none expressed a desire for them A 
few (14 m number) mentioned specific articles of 
food which they found disagreed ivith them In 
some cases they caused fullness, but m others nausea 
and vomitmg of bile was brought on , sweet foods, 
as suggested by some writers as being the main 
stimulators of a flow of bile, were not especially 
mcmmnated by this group of patients Many 
patients did say that fatty foods were “ bad for then- 
stomach”, in most cases they caused nausea, and 
occasionally shght vomits of bitter fluid This 
IS perhaps associated with the well-known stimulating 
action of fats on the gall-bladder, ivith a consequent 
floodmg of the stomach with bile, and is of interest 
in view of remarks by Ingelfinger, who quotes many 
references to suggest that some of the intestinal 
upsets after gastrectomy are secondary to abnormal 
pressure gradients between the stomach and the 
small bowel Ingelfinger quotes from Ravdm, 
Royster, Reigel, and Rhoads (1943) as follows “ The 
feedmg mixture should not contain too much fat, 
for even though the mixture is placed m the jejunum, 
gastnc emptymg is delayed Failure to recognize 
this fact has greatly mcreased the time of convales- 
cence of many patients ” 

FUNCTIONAL RESULTS 

The funcuonal result, 1 e , the present subjecuve 
state of the gastro-mtestmal tract, has been subivided 
as follows — 

I Excellent There are no complamts of any 
sort All these patients are at full work 


vomitmg All of this group say they have benefited 
from the operation Some have lost time from work 
on account of their upset 

4 Not improved Those with a severe gastric 
or intestmal upset, and who say they have not 
benefited from their operation 

5 Recurrent ulceration 

The results are grouped m Table I 

Several points emerge immediately — 

1 95 per cent of the patients received benefit 
from the operation 

2 All 3 recurrences were origmally duodenal 
ulcers 

3 Apart from recurrent ulceration, duodenal and 
gastnc stomach remnants seem to behave equally well 

4 Time would appear not to have a very great 
effect in setthng the mtestmal upsets, despite its 
well-known soothing value during the early post- 
operative months, durmg which fairly severe upsets 
are not uncommon 

5 Perhaps of some sigmficance, the ‘ not im- 
proved ’ exceed the recurrences m number 

RECURRENCES 

There were 3 patients climcally suspect of recur- 
rence, although in none was the ulcer actually 
demonstrated 

Case — C M , male, aged 42, seen 4 years after a 
three-quarter resection for an anterior-wall duodenal 
ulcer An isoperistaltic anastomosis He complained 
of a mixture of symptoms, some of which were defimtely 
due to anamia, but he said that he was quite free from 
pam for 18 months after the operation His symptoms 
were typically ulcer-hke in their character and reladon 
to food and alkahs He was eaung normal food with 
additional 2-hourly feeds 

F T M No free acid Low total acid Emptymg 
time J hour 

Blood-count 83 per cent Hb 4,600,000 R B C 

X-ray examination No evidence of ulcer, except 
shght tenderness No gastnc delay (Dr Lawson ) 


a General 




Excellent 53 (2 by letter) 

Good 57 (i by letter) 

Improved 15 

Not improved 4 

Recurrences 3 

per cent 

40 

432 

11 4 

3 

23 





Number of cases 132 




Ortginal Lesion 
Duodenal 

Gastric 

Stomal 

No of Cases 

68 

59 

5 

h According to Site 
Excellent Good 

28 <41 2 per cent) 28 (41 2 per cent) 

22 (37 3 per cent) 27 (45 8 per cent) 

3 2 

Improved 

7 (10 3 per cent) 

8 (13 5 per cent) 

Not Improved 

2 (2 9 per cent) 

2 (3 4 per cent) 

Recurrences 

3 (4 4 per cent) 
0 

Over 3 >ears 
Under 3 jears 

No of Cases 
42 

90 

c According to Length of Time since Operation 
ExcelUnt Good Improved 

14 (33 3 per cent) 17 (40 s per cent) 7 (16 7 per cent) 

39 (43 3 per cent) 40 (44 4 per cent) 8 ( 8 9 per cent) 

Not Improved 

2 (4 7 per cent) 

2 (2 2 per cent) 

Recurrences 

2 (4 7 per cent) 
1 (I I per cent) 


2 C^od Pauents with a mild upset m the way 
or flatulence or fullness after meals, which does not 
imonvemence them Let it be said now that most 
of these pauents only menuoned their symptoms on 
(Meet quesuomng — all are extremely pleased about 
the operauon, and all are at full work 

Improved Those who do complam of a 
defimte upset m the way of flatulence, ^ess, or 


„ W, male, aged 50, seen i year 8 months 

after an isopenstaluc antecohe resecuon for a duodenal 

and thP ^ months after operauon 

an atypical pam, rather hke, but less 
original ulcer pam He is suU maintam- 
mg a aenrute gastric diet 

tun? i tour Emptymg 

Blood-count Normal 
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X-ray examination Normal partial gastrectomy 
(Dr Lawson ) 

Gastroscopy Not successful 

In this case the symptoms were to some extent 
obscured by jejunal ' dumping ’ pain 

Case — C P 5 male, aged 50^ seen 3 years after a high 
isoperistaltic antecohc resection for an indurated ulcer, 
with pyloric exclusion and excision of antral mucosa, 
the ulcer not being removed 

F T M 20 c c of free acid Total acid 35 c c 
Emptying time 2^ hours 
Blood-coimt Normal 

X-ray examination No evidence of ulcer in stomach 
or stoma Small amount of jemmtis in the afferent 
loop, no overloading or obstruction (Dr Lawson ) 
Gastroscopy Patient did not attend 

With regard to the temperament of the three 
patients — C M had many business worries, other- 
wise he seemed to be of fairly normal behaviour, 
H W was defimtely introspective , C P was of 
normal behaviour 

The /oi’Awmg- fejitcires are cormTJ\3n fa these 
three cases — 

1 They were all males 

2 The original lesion was a duodenal ulcer 

3 The anastomosis was full width and ante- 
colic 

4 There was no X-ray or clinical evidence of 
afferent loop obstruction 

These three cases support the common beliefs 
that duodenal ulcers are more likely to lead to 
recurrent ulceration, and that free acid is only a 
predisposing factor to ulceration 

The Long-loop Anastomosis — All were of 
the long-loop antecohc type, and this is of interest 
in view of experunental evidence by Wangensteen 
(1945) and Lannin (1945)^ who show that in dogs 
recurrent ulceration is much more frequent in the 
long-loop type of anastomosis They use a short- 
loop (retrocolic) anastomosis and have recurrence 
rates respectively of 1-400 and 0-300 Wangensteen 
says that not only does a short loop give more rapid 
neutralization of such acid as is formed by the stomach 
remnant, but that the lower down the jejunum one 
goes, the more prone is the bowel to ulceration The 
knowledge that the mtestmal jmces are essential for 
the protection of the anastomotic line even after a 
gastrectomy led Gordon-Taylor and Hudson m 
1928 to condemn the ‘ en-Y’ anastomosis on account 
of the high mcidence of recurrent ulceration 
Entero-anastomosis between the loops has also been 
given up 

Other figures of recurrent ulceration in relation 
to the two types of anastomosis are few and indefimte 
except in occasional mcidences Writers appear not 
to have segregated the long and short loops in 
relation to their recurrence rates However, for 
what they are worth I quote the followmg results — 
Sanders (1945), using mainly antecohc fiill-width 
anastomosis after a 60 per cent resection for duodenal 
ulcerauon, gives an 8 per cent recurrence rate 

Keifer (1942) reported ii 4 per cent of gastro- 
jejunal ulcers m 173 extensive gastnc resections, 
usmg mainly an antecohc long loop 

Maingot, discussing the operation of pyloric 
exclusion, gives the low recurrence figure of 2 per 
cent in antecohc anastomoses He actually prefers 


the retrocolic variety, saying it is more physiological, 
but does not hesitate to use the anterior if difficulty 
arises 

Strauss and others quote no recurrences in 221 
cases of retrocohc anastomosis 

Richter (1934) says “ I beheve the long loop 
with or without entero-anastomosis adds 
substantial danger of gastrojejunal ulcer ” 

Garnet Wright in 1934, discussmg gastrojejunai 
ulceration, stresses that the anterior gastro-enter- 
ostomy IS very much more prone to this comphcation 
than is the posterior variety He was able to collec* 
only a few cases of gastrectomy for duodenal ulce,, 
so few that the figures or recurrence rate are probablv 
not reliable They are antecohc o per cen 
retrocolic 2 59 per cent 

The present senes, antecohc 3 3 per cent recur 
rences (92 cases), retrocohc o per cent recurrences 
(34 cases) 

The idea that the routme use where possible cf 
the short jejunal loop would still further reduce the 
mcidence of recurrent uiceration, would seem to be 
worth while investigating further in a larger series 
of cases The difficulties of the opening in the 
transverse mesocolon, and obstruction of the loops, 
might well be lessened by the modification in tech- 
mque described by Lahey and Marshall (1939) 
whereby the afferent jejunal limb is considerably 
mobilized by division of the ligament of Treitz In 
the few cases in which the writer has personally 
performed this modification, the results have been 
gratifying, and so far as can be judged from these 
very recent cases the functional after-effect is satis- 
factory One must admit, however, that anomalies 
of the hgament of Treitz are common and it is not 
always easy to use this modification of the posterior 
anastomosis 

Speed of Emptying — One other feature com- 
mon to all three recurrences in this series was a wide 
stoma X-ray examination and F T M have con- 
firmed that the stomach remnants empty readily 
and rapidly Some American writers, e g , Strauss 
and others and Sanders, emphasize that the rapid 
emptying of the stomach remnant gives greater pro- 
tection against recurrent ulceration, mainly because 
more rapid neutralization of acid is effected These 
three cases do not support that view, which does not 
seem to be widely held in Great Britain 

CONSIDERATION OF THE CASES SHOWING 

GASTRIC AND INTESTINAL UPSETS 

I Not Improved — There were 4 cases in this 
section 

Case — H C , male, aged 50, seen 10 months after a 
three-quarter resecnon for a duodenal ulcer , an antecohc 
isoperistaltic anastomosis This man was well for a 
month after operation, but since then has been com- 
pletely incapacitated by distension pain after eating and 
by frequent regurgitations and vomiting of bile 

F T M No free acid Diminished total acid Bile 
present throughout Emptying time 2j hours 

Blood-count Normal 

X-ray exaimnauon No ulcer or hold-up (Dr 
Lawson) 

Gastroscopy No ulcer or abnormality seen (Mr 
McGavm) Is sull on a strict ulcer diet This man is 
defimtely introspecuve, and it is probably this atutude 
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which IS making his symptoms worse by delaying the 
normal readjustment of his gastro-intestinal tract He is 
slowly improvmg with reassurancCj rest, and sedatives 

Cure— R H, male, aged 43 , seen 3 years i month 
after an isoperistaltic retrocohc resection for gastric ulcer 
Ever smce his operation this man has had occasions 
•vomits of bile During the last year, possibly associated 
with a change of occupation, this is beconung worse, and 
he IS now occasionally vomiting food 

F T M No free acid Low total acid Emptying 

time 2i hours 
, Blood-count Normal 

X“ray examination No evidence of afferent loop 
icgurgitauon (Dr Lawson) Is eaung normal food This 
man did not appear to be neurotic 
1 

Table II — Records 


FOR SIMPLE ULCER 

Blood-count Normal . , 

X-ray examinaDon No evidence of hold up or 
regurgitation (Dr Lawson) Is eating normal food 
This man is not neurotic 

These four cases will be considered with the next 
two groups 

2 ‘ Improved ’ — This group of 15 patients had 
all benefited considerably from their operation, with 
which they said they were pleased, but all had some 
symptoms which caused them a certain amount of 
distress, and which in some cases had caused loss 
of work for short periods {Table II) 

All had isoperistalac anastomoses 
No I and 15 had a pyloric exclusion 

F ‘Improved’ Cases 



Sex| 

1 

Age 

Ante- or 
Retro- 
colic 

Original 

Lesion 

1 

Post- 

operative 

Time 

« 

Free 

Acid 

Nature op Main Symptoms 

I T L 1 

M 

38 

A 

D 

2 yr 2 mth 

0 

Vomiting of bile occasionally Used 
to be three times a day, but is 
improving 

2 C B 

M 

36 

1 

A 

D 

I yr 

0 

Fullness -f -f- Has lost work on 
this account (Is of low intelli- 
gence) 

3 I B 

M 

47 

A 

D 

7 mth 

Not 

done 

Very occasional vomiting of bile 

4 B C 

F 

48 

A 

G 

3 yr 

0 

Vague fullness causing very occa- 
sional vomiting of food 

S T D 

M 

33 

R 

G 

5 yr 9 mth 

Not 

done 

Fullness, severe enough on occasions 
to have caused loss of work (He is 
aggressive to his stomach, and 
' hurries his food) 

6 C G 

j lA 

, 54 ^ 

1 

R 

G 

5 yr 9 mth 

Not 

1 done ! 

Mild fullness Occasional vomiting 
of bile 

7 F P 

1 F 

1 

61 

R 

I G 

6 yr 5 mth 

Not 

done 

Fullness and nausea causing a stay in 
bed on occasions Bad feeding 
habits 

8 G S 

F 

42 

R 

G 

4 yr I mth 

Not 

done 

Distension pam -f + Occasional 
bile vomits 

9 A F 

M 

44 

A 

G 

1 yr 3 mth 

0 

Vomiting bile occasionally Slight 
fullness pam 

10 E V 

M 

42 

R 

D 

I yr I mth 

0 

Fullness Vomits bile occasionally 

:i B F 

F 

43 

R 

D 

I yr 7 mth 

0 

Fullness 4- Vomits bile sometimes, 
but with lessening frequency 

12 S S 

M 

46 

' A 

1 

G 

1 yr 8 mth 

Not 

done 

Feehng of faintness after meals 
Vomits bile sometime* 

13 A H 

M 

45 

A 

D 

I yr I mth 

0 

Fullness 4 - 4 - Occasional vomiting 
of food 

14 W G 

M 

50 

A 

G 

6 yr 4 mth 

0 

Vomits bile occasionally Some loss 
of work 

15 J M 

M 

42 

A 

D 

3 yr I mth 

1 ” 

Very occasional vomiting of bile , at 
one time this symptom was severe 


Case — D , male, aged 45, seen 6 years 8 months 
after a retrocohc, probably isopenstaluc, resection for 
gastric ulcer A definite distension syndrome, persistent 
smce operauon, which has probably been aggravated by 
gross ananua 

F T M No free acid Low total acid Emutvine 
time 5 hour 

Blood-count 60 per cent Hb , 4,500,000 R B C 

X-ray exaimnation No ulceration, no regurgitation, 
no gastric delay (Dr Lawson) Is eating small frequent 
meals, attempting to keep to a diet This man is defi- 
mtely nor neurotic With iron his anamia showed rapid 
regression , at the same time he was advised to mcrease 
the bulk of his food , when seen 5 months later he looked 
very fit and assured me that the uncomfortable feelings 
after food were much improved 

Case — T P , male, aged 37, seen i year 1 month after 
an antecohc isoperistaltic resection for duodenal ulcer 
in which a pyloric exclusion with excision of antral mucosa 
was carried out A defimte distension syndrome He 
said that the operation had not benefited hiin 

F T M 15 c c free acid Low total acid Emntv- 
ing tune 2^ hours ^ ^ 


No patient was ansnuc 

Five were X-rayed and were reported on by 
Dr Forbes Lawson as follows — 

No 9, A F “ No ulcer Barium goes into 
the afferent loop, but there is no obstruction to 
outflow ” 

No 13, A H “ No ulcer Spasm of stoma 
at beginmng of examination No regurgitation into 
afferent loop ” 

No 10, 1 1, and 14 showed a normally functionmg 
partial gastrectomy 

Thus ten of these patients were vonutmg bile 
on occasions, and mne had symptoms of the post- 
cAal syndrome such as fullness pain, in some cases 
of distressmg degree 

Smce this review I have seen two more patients 
whose recovery is being retarded m like fashion, 
one is a male 9 months after operation who has bad 
distension pam, nausea, and a feehng of faintness 
immediately after eaung He is not improving, and 
for this reason has been maintainmg a strict gastric 
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diet There is no X-ray evidence of afferent-loop 
regurgitation, and there is no free acid in his gastric 
)iuce He has been reassured and arrangements 
made for his food to be changed to a more normal 
constitution 

The second patient is a man four months after 
operation complaining of bile vomiting, which he 
says IS getting worse His was an antiperistaltic 
anastomosis , there is no abnormality to be found 
on examination 

3 ‘ Good ’ — This group of patients (57) all 
experienced mild fullness or flatulence after eating, 
but in none was it a disabhng symptom, most of 
them only gave the information on direct questiomng 

Discussion — It IS well known that, soon after 
operation, patients not uncommonly experience 
disagreeable sensations on taking food, usually 
solids, but sometimes liquids It is well to warn 
the patient of these symptoms and to advise him to 
build up the volume of his meals gradually , I have 
recently spoken to two patients not in this series, who, 
about SIX weeks after operation, were becoming very 
worried on account of those symptoms After 
explanation and advice they improved and are now 
doing well 

Usually, the post-cibal syndrome disappears 
fairly rapidly, but time does not cure every case, as 
has been pointed out before by Waugh and others, 
quoted by Berkman and Heck (1945) Presum- 
ably the gastro-intestinal tract becomes accustomed to 
the new conditions, and Berkman and Heck raise the 
pomt that in order that the stomach and je)unum 
may become accustomed to normal food it is import- 
ant that the diet of these patients should be gradually 
but surely changed from the soft non-irritating 
gastric-diet foods to the more bulky foods of a 
normal diet, and that they should not be deterred 
from doing so by the post-cibal sensations They 
also maintain the importance of a sufficient calorie 
intake in the immediate post-operative period in 
order to ensure the well-being of the patient, and 
speed his recovery 

Few writers have mentioned bile vomiting as a 
symptom after gastrectomy, but many have noted 
the post-cibal syndrome of fullness and wind, a 
heavy feehng in the epigastrium, sometimes nausea, 
with fainting or sweating, and some, e g , Berkman 
and Heck, have pomted out that this syndrome may 
be more disabling than recurrent ulceration, as it 
was m 4 cases in this series In the present group 
of cases bile vomiting was noted in 12, and fullness, 
sweating, etc , in 68 in varying degrees 

There are three possible causes for the post-cibal 
syndrome (i) The small size of the stomach stump 
(2) Reflux into the afferent jejunal loop (3) ‘ Dump- 
ing ’ into the jejunum 

The Size of the Stomach — ^Distension of the 
apparently small stomach stump is, I believe, usually 
not the cause of symptoms for the following reasons 
I have observed idenucal symptoms in 4 pauents 
after total gastrectomy Many observauons after 
gastrectomy have pomted out the great speed with 
which the 'stomach empties Hence, in this senes, 
31 of 45 ffacuonal test-meals have indicated complete 
empijung in not more than ij hours 

Dr Forbes Lawson has not seen any evidence of 
gastric delay in the cases m this senes, although all 


these patients who were X-rayed had symptoms 
suggestive of possible delay 

Vitkin (1940) says that the stomach is empty in 
20 minutes, often sooner Strauss and others (1930) 
say that m their senes an emptying time of less than 
50 minutes is usually present 

Shanks says that all partial gastrectomies empty 
more rapidly than the normal stomach, the Polya 
being most rapid 

Schmidt and Melick (1945) mention “ immediate 
emptying ” in 17 of 21 cases examined radiographi- 
cally Further, there is much evidence that the 
stomach stump will expand and approach the size of 
an ‘ average ’ stomach, if there exists such a stomach 
Thus in this series the stomach has been usually 
seen to be of “ reasonable ” size Shanks gives an 
X-ray picture after a Polya-Lake gastrectomy in 
which the stomach is quite large, and Vitkin says 
that at the end of one year only 9 of 45 patients 
examined radiographically had a stomach smaller 
than ‘ average ’ size 

In this review only a few patients stated that their 
meals were of necessity of smaller volume than 
normal, although many restricted the volume of food 
in order to lessen the post-cibal symptoms By so 
doing they managed to lead to all intents and purposes 
a normal life 

Reflux to the Afferent Loop — Many surgeons 
beheve that the post-cibal syndrome is due to reflux 
of food into the duodenum and afferent loop (Ogilvie, 
1935 » Lake, 1937 , Maingot, 1940 , Marshall, 
1944 , Wangensteen, 1945 , Ingelfinger, 1945 , 
Monro, 1945) 

Undoubtedly duodenal reflux is of common 
occurrence, but in the absence of obstruction to the 
outlet of the afferent loop, it does not give rise to 
symptoms Radiologists have frequently noted the 
bacMow without obstruction and have seen that the 
duodenum is of normal calibre In cases where this 
backflow IS the cause of post-cibal distension and 
vomiting, there is a mechamcal obstruction to the 
outflow from the afferent loop, due to faulty tech- 
mque, usually in using too short a loop, or in twisting 
the loop, or obstruction on passing through the 
mesocolon in a retrocohc anastomosis The sur- 
geons mentioned above and many others (Lahey 
and Marshall, Richter, Kiefer, Finsterer, and Cunha) 
use the Finsterer-Hofmeister modification whereby 
about half of the cut end of the stomach is closed, 
leaving a smaller stoma near the greater curvature, 
for anastomosis to the efferent jejunal loop The 
afferent loop is hitched to the lesser curve By 
this means these surgeons beheve reflux into the 
afferent loop is rendered much less hkely 

In this particular series I do not beheve that the 
afferent loop reflux has been the cause of symptoms, 
for the following reasons The discomfort has 
always been central epigastric, rather than on the 
right side , there has been X-ray evidence of reflux 
without obstrucuon to outflow in one case only, 
despite the fact that some degree of reflux is a not 
uncommon normal finding , where vomiting has 
occurred, food has rarely been seen 

I have, however, recently seen one patient not 
mcluded in this series, since his operation was only 
four months old, whose present symptoms are due 
to afferent-loop obstruction He had an antecolic 
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isoperistalac Polya gastrectomy for gastoc ulcer, 
and said that he was weU for one month after opera- 
tion, but then began to vomit each mormng, usuaUy 
one hour after a glass of milk, the vomit consisting 
of half a pmt or more of bright-green fimd, not 
contaimng food, and not recurring at other times of 
the day X-ray exammation by Dr Lawson revealed 
distension of the afferent loop without complete 
obstruction, but resultmg m some delay m the pro- 
gress of the meal , he noted a suggestion that the 
jeiunal segment was perhaps nvisted It will be 
noticed that this man’s symptoms are rather different 
to those of the usual post-cibal syndrome 

Jejunal ‘ Dumping ’ —This is, to-day, the 
commonly accepted cause of most of the unpleasant 
symptoms after gastrectomy Samson Wnght, dis- 
cussing the effect of distension of the upper jejunum, 
says that symptoms similar to those caused by disten- 
sion of the duodenum are produced “ There is 
a sensauon of pressure, dull and heavy m character, 
deep seated and poorly localized antenorly between 
the xiphoid and umbihcus , at still higher pressure 
there is a disagreeable painful or gnpmg feehng ” 
The description of this sensation is very similar 
mdeed to that given by a number of the patients 
mtemewed, and I believe that it is the sudden entry 
of food m fairly large quantities which munics these 
experiments and causes upsets in some patients , 
we do know that the stomach, as a rule, empties 
rapidly This sensation certainly distresses some 
patients m early post-operative times, even when 
they are warned about the possibihty as they should 
be It IS also often accompamed by vasomotor 
phenomena which Samson Wnght also descnbes 
That the post-cibal syndrome is not to be dis- 
missed lightly, and that the figures in this series 
represent its approximate incidence, are shown by 
reference to other senes Berkman and Heck (1945) 
quote several sets of figures, e g , Mateer 14 per cent , 

“ not infrequently ” in 240 cases by Miller , “ suffi- 
cient numbers to be nonceable ” m 104 cases by 
Church and Hmton , 5 6 per cent and 12 5 per cent 
m large senes by Caner, Butt, and Waugh Ingel- 
finger (1944) says that probably 10 per cent of 
pauents suffer the post-cibal syndrome, although he 
pomts out that the pubhshed figures vary consider- 
ably 

Smce It is not possible to re-form a sphmcter after 
partial gastnc resection, it is suggested that possibly 
a reconstruction of the Hofmeister-Finsterer valve 
type might help to do away with some of this jejunal 
dumping, by narrowing the entrance to the jejunum 
md offering a purely mechamcal barrier to the rapid 
filling of the bowel 

In lookmg through the hterature, I have come 
across the followmg references to climcal results m 
regard to size of stoma As far as I have been able 
to ascertam, the figures quoted by Berkman and Heck 
referred to results in the Polya ‘ wide-storaa ’ 
anastomosis Morlev (1928) remarks that he finds 
the Schoemaker operauon to give better “ clmical 
results” tlian the Polya Louna (1928) mentions 
128 excellent results out of 158 gastrectomies, which 
were of the Billroth I or II type , 25 patients com- 
plained of fullness but were greatly improved, only 
5 were not improved Fmsterer and Cunha (1921), 
using the Hofineister method, quote out of 307 


cases only 4 who experienced gastric distress The 
whole group were more than three years post- 
operation 

Ogilvie (1935) has not seen “post-operative 
vormtmg or distension even m a minor degree ” in 
over too anastomoses of the Fmsterer type He had 
previously remarked upon its not mfrequent occur- 
rence after a full-width anastomotic hne 

Ingelfinger (1944) says 10 per cent of patients 
suffer the post-cibal syndrome, although he thinks 
that the size of the stoma plays very httle part in 
the picture, but that abihty of the bowel to adjust 
Itself is more important 

Marshall (1944) says that the Polya-Moynihan 
operauon is commonly followed by ‘ dumping ’ into 
the jejunum and duodenal reflux He says the stoma 
should be a httle larger than gut cahbre, and fashioned 
in a Hofmeister anastomosis 

Pallm (1932) attributes many imsausfactory results 
after the Bihroth II to precipitate emptying of the 
stomach He says that the Billroth I is superior 
on these groimds 

In Vitkin’s cases, where the incidence of post- 
operauve symptoms was low, the anastomosis was of 
the Hofmeister type Vitkm says that in this group 
It was very often noticed that the first of the barium 
meal went straight into the afferent loop, but that the 
remamder was to some extent held m the stomach, 
and evacuated rhythmically, mainly due to bowel 
peristalsis 

Waugh, quoted by Berkman and Heck (1945), 
had recently used the Hofmeister valve modification 
of the Polya m a few cases, and had an impression 
that the results were better than the fuU-width type 
of stoma which he had previously used 

Mamgot (1945) uses the Polya-Hofmeister opera- 
tion for several reasons, one of which is that “ post- 
operative obstructive symptoms and the sensation of 
fifflness after meals are obviated ” 

Bile Vomiting — I beheve that it is the rapid 
emptymg of the stomach due to the size of the 
anastomosis which is responsible for the vomitmg 
of bile in some of these patients The response 
of the gall-bladder to the ingestion of food is a con- 
traction almost immediately , m a Polya anastomosis, 
by the time this bile reaches the stomach, it is empty , 
and It would appear that in some patients, bile acts 
as a strong irritant to the gastnc mucosa, leading to 
regurgitauon and vomitmg , m this senes only very 
rarely was food vomited with bile 

References to this type of upset m the hterature 
are few, but McClure and Falhs (1940, a, b) say 
the Hofmeister-Fmsterer-valve techmque is of value 
in deflectmg upper intestmal contents past the gastnc 
stoma , they have gamed confirmation of this 
impression by the fact that a good deal less bile is 
aspirated post-operatively when this type of anasto- 
mosis IS used This observation agrees with my own 
pCTsonal knowledge of this type of anastomosis 
They also say that “ smce adoptmg this techmque 
our patients have not complamed of occasional 
regurgitation of bile, as not infrequently occurs 
dunng convalescence after the Polya operation ” 

It IS realized that the figures quoted above are by 
no means conclusive m showmg that a smaU stoma 
may improve some of the bad end-results after 
gastrectomy, and the picture is further comphcated 



36o 


THE BRITISH JOURNAL OF SURGERY 


by recent work mentioned previously, which 
suggests that interference with pressure gradients 
between stomach and small bowel may be a main 
factor m deahng with the post-cibal syndrome 
Nevertheless, I feel that investigation on similar 
hues of a fairly large senes of cases, using a small 
anastomosis, would be very useful 

THE FRACTIONAL TEST-MEAL 

Seventy-one fractional test-meals have been 
carried out in the course of this review The test is 
carried out after a fast for twelve hours , the fasting 
jmce IS then aspirated, after which a pint of gruel 
IS drunk and the stomach contents aspirated every 
quarter of an hour It has been the practice to 
stimulate the flow of hydrochloric acid by the 
in3ection subcutaneously of o oooi mg of histamine 
should the fourth specimen of juice fail to contain 
free acid 

Certain features have been common to all the 
test-meals Mucus has been present m all specimens 
in all cases Bile has been present m all specimens 
in most of the cases All have shown a lowered 
total acidity, indicating an actual diminution in the 
quantity of gastric jmce secreted 

The test-meals are divisible into two main 
groups 49 in which the ulcer, whether gastric or 
duodenal, was removed completely, I have called 
these ‘ routine ’ gastrectomies The other group 
consists of 22 m which the modern modification of 
pyloric exclusion for duodenal ulcer has been earned 
out 

Forty-mne Test-meals after Routine 
Gastrectomy — The findings in this group have 
confirmed the usual findings after partial gastrectomy, 
1 e , most of the cases have failed to show the presence 
of free hydrochloric acid and all have shown a 
diminished total acidity Only 7 showed free acid 
{Table III, Fig 51 1) 


Table III — Cases showing Free Acid after Partial 
Gastrectomy 


Name | 

1 

Sex 

i 

Age 

1 

Original 

Lesion 

1 

Post- 

operative 

Time 

1 1 

Highest 
Free 
Total 
Acid , 

Clinical 

Result 

C 

B ' 

F 1 

48 

Gastric 1 

7 mth 

I0/2S C C 

Good 

c 

B 

M ! 

38 

Duodenal' 

I yr 

5/25 C C ! 

Improved 

A 

M 

F 1 

67 

Pylonc 

I yr 7 mth 

zo/28 c c 

Good 

H 

S 

M 

49 

Duodenal 

2 yr 1 1 mth 

5/22 c c 

Good 

V 

K 

F 

48 

Duodenal 

3 yr 3 mth 

20/35 c c 

Good 

C 

Br 

M 1 

56 

Duodenal! 

3 yr 9 mth 

12/20 c c 

Excellent 

w 

M 

M 

47 

Gastnc i 

6 yr 10 mth 

8/35 cc 

Excellent 


The remaimng 42 are hsted in Table IV, and 
are typically illustrated by the two graphs. Figs 
512, 513 

Several points emerge from these figures — 
Despite the well-known fact that a duodenal 
ulcer IS usually associated with a much higher acidity 
than a gastnc ulcer, the remnant of stomach after 
operation does not appear to behave differently m 
the two types It must be agreed, however, that 
the test-meal is not a very accurate estimation 

Length of time after operation would appear to 
make no difference to the aad-secreting capabihties 
of these post-operation stomachs Most of the 


results indicate rapid emptying, but there does not 
appear to be any relation between the rate of empty- 
ing and the functional result 


Table IV — Test-meals in the Remaining 42 Cases 


Name 


Sex 

Age 

Post- 

operative 

Tiaie 

High- 

est 

Total 

Acid 


Empty- 

ing 

Time 


After 
GB 
A F 
M W 
J D 
J D1 
A C 
J J 
P B 
T H 
G R 
L S 
B C 
R H 
K F 
S P 
W D 
A S 
W T 
W G 
H D 
E W 


Gastr 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
F 
F 
M 
F 
M 
M 
M 
M 
M 
M 
F 


I 

cctomy for Gastric Ulcer 


r mth 

3 mth 

4 mth 

5 mth 

6 mth 
10 mth 

I mth 
4 mth 
4 mth 
9 mth 
10 mth 
3 yr 
3 >r I mth 


r yr 
I yr 
I yr 
I >r 
I yr 

1 yr 

2 yr 
2yr 
2yr 
2 yr 
2 yr 


3 yr 

3 yr 

4 yr 
4 yr 
4 yr 
6 yr 

6 yr 

7 yr 


7 mth 

8 mth 
I mth 

3 mth 
5 mth 

4 mth 
8 mth 

5 mth 


32 c c 
35 c c 
28 c c 
32 c c 
13 c c 
18 c c 

22 C C 
25 C C 
10 c c 

22 C C 

28 c r 
25 c c 
22 c c 
31 c c 
20 c c 
22 c c 
20 c c 
27 c c 
25 c c 
30 c c 

20 C C 


I hr 
2 hr 
j hr 
i hr 

li hr 

I I hr 
zi hr 
13 hr 

i hr 
i hr 
i hr 
I* hr 
2^ hr 
ihr 

1 hr 
I* hr 
li hr 
li hr 
I A hr 

2 hr 
ihr 


After Gastrectomy for Duodenal Ulcer — 


A H 
H C 
E K 
A F 
A L 
M Q 
A F 
C M 
H \V 
E T 
M G 
A B 
E C 
G D 
H B 
W W 
C M 
H B 
C B 
C P 


S H 


M 

46 


r yr 

45 cc 

M 

50 

10 mth 

22 c c 

M 

44 

I >r 

2 mth 

15 c c 

M 

51 

I yr 

3 mth 

15 c c 

M 

41 

I yr 

4 mth 

18 c c 

M 

35 

I yr 

6 mth 

22 C C 

F 

45 

I yr 

7 mth 

20 C C 

M 

41 

I yr 

7 mth 

32 C C 

M 

SO 

I yr 

8 mth 

23 C C 

M 

41 

I yr 

9 mth 

25 c c 

F 

47 

2 yr 

23 c c 

M 

51 

2 >r 

20 C C 

F 

43 

2 yr 

I mth 

30 C C 

M 

45 

2 yr 

3 rnth 

27 c C 

M 

42 

3 yr 

5 mth 

27 C c 

M 

45 

3 yr 

10 mth 

30 c C 

M 

42 

4 yr . , 

Z2 C C 

M 

39 

4 yr 

4 mth j 

27 C C 

M 

46 

6 yr 1 

12 C C 

M 

42 

6 yr 

9 mth 1 

15 C C 

Stom 

ol Ulcer - 

- 


M 

51 1 

I yr 

6 mth 1 

30 C C 


J hr 
2A hr 
ihr 
rA hr 
2j hr 

1 hr 
ihr 

2 hr 
i hr 

I A hr 
2} hr 
1} hr 
2S hr 
2i hr 
i4 hr 
A hr 
I hr 
4 hr 
i hr 
ij hr 


1 2 hr 


Clinical 

Result 


Good 

Impro\ cd 

Good 

Good 

Good 

Excellent 

Good 

Good 

Good 

Excellent 

Excellent 

Improved 

Not impro\ed 

Good 

Good 

Good 

Good 

Good 

? Improved 
Not improved 
Excellent 


I Improved 
Not improved 
Improved 
Excellent 
Good 
Excellent 
Improved 
Excellent 
Recurrence 
Excellent 
Good 
Good 
Good 
Excellent 
Good 
Good 

Recurrence 

Good 

Good 

Good 


Good 


Twenty-two Test-meals after Gastrectomy 
with Pyloric Exclusion — This operauon is the 
modern denvanve of the method originally devised 
by Finsterer m 1918 for use where the state of the 
duodenum rendered removal of the ulcer dangerous 
It now consists of division of the stomach through 
the pyloric antrum, preservation of the seromuscular 
layer, and excision of the mucosa as far as the 
sphincter, the ulcer being left m situ 

Of the 22 test-meals, 14 have shown the presence 
of free acid {Fig 514) In addition to this high 
incidence of free acid, the other interesting feature 
IS that most of them show a much higher quantity 
of both free and total acid when compared with 
those test-meals showing free acid after routine 
gastrectomy 

Table IV shows the results m this group 
The Results of the Operation of Pyloric 
Exclusion {Table VI) — The fractional test-meals 
after pylonc exclusion are at such variance with those 
following routine gastrectomy that one feels that they 
must have some sigmficance If one beheves that 
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C B (F ) Gastric, 7 mth 


C B (M ) Duodenal, i yr 


A M (F) Gastric i >r 7 mth 
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BBBBgBBBaBM BBEl ElBBB BBBI 

BraaaBDBBBBHBBBBDBDBDnl 


!gaiBg8aBlMaiMliaag88aa 


J G (M) 7mth 


W S (M) B mth 


S B (M ) 9 mth 


bbbbbbbbbbHqbbbbbbbbbHeiodbbbbqbbI 


a»flBBawfiia| 


G B (MJ I yr 


T P (M ) I yr j mth 


\V \V (M) I yr s roth 


iBHHHBBBBBBMBBBBBBBBaBMBBBBaBBBBBi 


BBKSS 


C H (M) I yr 

2 mth 

J W (M) I yr 3 mth 

R T (M.) r yr 3 mth 

i I 1 1 H Ii 

/I 2 2i 2^ 

•4 ^ ^4 






H L (M) I yr 6 mth 


ffiSSSSSSSSS 

Iqbbbbbbbbbi 


A C (M ) I yr 9 mth 


Ibbbbbbbbeib 


L McD (M) I yr 9 mth 


flBBBBBBBBB 

BBBBB BBBB B 


BBBBBKBBBi 

iBBaaBaisg 

SBBBailiii 


IBBBB|^aBBBB 


aSSBB 


Acidity expressed as 
c c N/IO NaOH 
Continuous line = Total acid 
Dotted iine = Free acid 


J R (M) 2 >r C P (M) 3 yr 

~IG 514 — Test-mea]s (r4 cases) after pjjonc evc2usion, showing free acid 
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recurrence of ulceration is at least associated with the 
presence of free hydrochloric acid, then one might 
say that the incidence of recurrence m this group 
would be higher Fortunately this seems not to be 


Table V ^Details of 22 Cases after Gastrectomy 

WITH Pyloric Exclusion 


Post- 

Highest 
Free I 

: Clinical 1 

Emptying 

OPERATIVE 1 

1 Total 

Result 

Time 

Time I 

1 Acid 




\ 

14 Cases with 

7 mth I 

8 mth 

9 mth I 

I yr I mth 
1 mth 
3 mth 
3 mth 
3 mth 
. 6 mth 

1 yr 9 mth 
I yr 9 mth 
ayr 
3 yr 


I yr 
I yr 
I vr 
I yr 
I yr 


Free Acid 
18/40 c c 
30/40 c c 
40/55 c o 
S/15 cc 
15/30 c c 
45/60 c c 
10/30 c c 
20/37 c c 
20/42 c c 
5/30 cc 
30/50 c c 
38/52 c c 

22/40 C O 
20/35 0 0 


(all males) — 
improved 
Very good 
E'tcellent 
Etcellent 
Poor 

Very good 
Excellent 
Excellent 
Good 
Very good 
Very good 
Excellent 
Good 

Recurrence 


2i hr 4- 
2i hr + 
2I hr + 

1 hr 
2j hr 
li hr 
2! hr 
2i hr 
3 i hr 
2j hr 
3} hr 

2 hr 
2i hr 
3} hr 


+ 


8 Cases without Free Acid (all males) 


10 mth 

32 cc 

Very good 

I hr 


10 cc 

Good 

2 hr 


12 cc 

Excellent 

li hr 

I yr *7 mth 

20 c C 

Excellent 

li hr 

2 yr 2 mth 

40 c c 

Improved 

li hr 

2 yr 4 mth 

28 c c 

Good 

i hr 

2 yr 8 mth 

23 c c 

Good 

li hr 

2 yr 10 mth 

25 c c 

Excellent 

Ij hr 


SO, although most of the cases are of fairly recent 
post-operation date 


Table VI — ^Results in 30 Cases after Pyloric 
Exclusion 


Excellent 
Good 
Improved 
Not improved 
Recurrence 


14 46 7 per cent 

It 367 per cent 

3 to per cent 

I 33 per cent 

I 3 3 per cent 


All modern wnters are agreed that Finsterer’s 
original method of pyloric exclusion whereby the 
mucosa of the pyloric antrum is preserved is bad , 
not only is it techmcally difficult, but it is dangerous 
should pyloric stenosis occur, and it is physiologically 
unsound since it preserves that area of mucosa which 
IS the main source of the hormone gastnn, the chief 
Ecid-secretmg stimulus Hence the modern opera- 
non CFinsterer, 1931, Ogilvie, 1938, Maingot, 
1941) of division through the pyloric antrum and 
excision of the pyloric mucosa has been devised 
with, apparently, great success 

Thus Maingot quotes only 2 per cent of recur- 
rences after i^s operation , he does not mdicate the 
frequency of free hydrochloric acid Fmsterer and 
Cunha (1939) quote a similar figure, but again make 
no reference to acidity Walton (1941) beheves 
that division of the duodenum beyond the ulcer v 
not necessary Lanmn (1945) gives experimental 
evidence in dogs that removal of the duodenal 
mucosa is of no great significance provided the antra 
mucosa is removed Wangensteen (1945) says thai 
his observations suggest that it is not necessary tr 
remove the duodenal ulcer itself to prevent ulcei 
recurrence It seems that there are two possible 
reasons for the higher incidence of free aad in thr 
group of cases The more hkely is that not all the 


mucosa of the pyloric antrum has been removed , 
this had defimtely occurred in a case of recurrent 
ulceration reported by ^Ji^angensteen, in which the 
ulcerauon had remained healed for five years follow- 
ing excision of the fragment of mucosa 

Another possible reason is that in these cases the 
whole of the first part of the duodenum is preserved, 
whereas in the rouune gastrectomy probably more 
than half is removed or destroyed Samson Wright 
says that the hormone gastrin is manufactured in 
the duodenum , presumably this would occur in the 
first part 

Should the good results of this group of cases be 
maintain ed, as seems possible from a review of the 
hterature and from the small number of cases in this 
senes over two years after operation, then at least it 
will defimtely do away with the common behef that 
free acid is a usual precursor of recurrent ulceration 
after gastrectomy Holmes and McSwam, for 
mstance, say “ up to the present time all 
mar ginal ulcers in this dime occurred m pauents 
with adequate (post-operative) acidity ” In Kiefer’s 
series of 20 recurrences after gastrectomy, free acid 
was present m 17 

Conclusion — The presence of this free acid is 
rather alarming, and suggests that until we know 
more about the exact role of free acid m peptic 
ulceration, pyloric exclusion should not become a 
routme operation The operauon is undoubtedly 
a great help, and has contributed a large share to 
lowering the mortahty in duodenal ulceration, yet 
one feels that possibly six to eight weeks’ strict 
medical therapy before operation m pauents with 
much pain, by lessemng the inflammatory reaction 
around the active ulcer, and by lessemng the forma- 
uon of adhesions, would render the complete 
removal of a duodenal ulcer a more pracucable 
procedure, and thereby might help to lower the 
mcidence of the necessity for this type of gastrectomy 
Should the fear of recurrent ulcerauon m this 
group of cases be found to be real, as time will 
define, then the operauon of pyloric exclusion would 
still have a prominent place in the treatment of 
duodenal ulcer The surgical ueatment would then 
consist of a two-stage procedure in which the ffist 
stage would be a high gasuectomy with the old-type 
pyloric exclusion, to be followed after an interval of a 
few weeks by resecuon of the pylorus and duodenum 
A very successful senes of this type has recently 
been reported by McKittrick, Moore, and Warren 
(1944) They said that six to twelve weeks after 
the first stage the duodenum had healed and settled 
down and could be excised easily 


ANiEMIA 


The standards for normal h$moglobm and red 
blood-cells are those adopted by Whitby and Britton 
(1940) as follows — 

Hemoglobin is expressed as a percentage accord- 
mg to the Haldane scale (13 8 g Hb per cent) 

Lowest normal for the male 100 per cent Hb 

T , ^ 5,000,000 R B C 

Lowest normal for the female 85 per cent Hb 

4,500,000 R B G 


On these values, 17 out of 127 pauents examined 
were found to be anmime Of these 17, 3 have been 
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excluded, since they were suffering from other 
conditions which were almost certainly causing 
their ansmia — two men with hjemorrhoids, and one 
woman with menorrhagia due to fibroids , one of 
the men is known to be improving after treatment 
for his haemorrhoids This gives an incidence of 
14 in 127, 1 e , II per cent 

The sex incidence is as follows — 

Males 10 of 107 ( 9 3 per cent) 

Females 4 of 20 (200 per cent) 

All except one of these anaemias were of the 
hypochromic microcytic variety The one appeared 
at first to be a permcious anaemia in that the colour 
index was high and the cells appeared large , there 
were, however, no abnormal red cells to be seen, 
and his ready response to iron confirmed the 
opimon that he was an unusual form of iron-deficiency 
anaemia 

Four, two men and two women, of the 14 might 
be described as severe ansemias, having haemoglobin 
less than 60 per cent 

The cases have been divided by the three years’ 
post-operation time into the following two groups — 
Longer than Three Years’ Post-operation — 

Original lesion Duodenal Gastric Stomal 

No of cases 13 23 i 

No of anaemias 2 50 

1 e , of 37 cases, 7 were anaemic (18 i per cent) 
The Wr severe anaemias were in this group 
Less than Three Years' Post-operation — 

Original lesion Duodenal Gastric Stomal 

No of cases 50 36 4 

No of antemias 1 60 

1 e , of 90 cases, 7 were anaemic (7 7 per cent) 
The tables do support the chnical impression 
that the anxmia is of slow progress and hkely to 
become severe m later years 

Another interesting feature is that ii of the 14 
ansmias were in-patients originally suffering from 

a gastric ulcer , as follows — 

Duodenal 63 Gastric 59 

Anaimias 3 (4 7 per cent) Antennas ii (rS per cent) 

All 14 anaemic patients had no complaints as 
regards their anaemia except i, a woman who had 
been referred to hospital on account of dysphagia 
and shortness of breath 

Clinical Picture — ^The impression gained on 
seeing these patients and their blood-counts is of a 
very slow but defimte progress of anaemia , its slow- 
ness renders it hardly noticeable at all to the patient, 
as witness the man, W M. , aged 39 j ^ farm laboure^ 
who presented a most interesting picture ^ he had 
been working hard since his operation nearly seven 
years ago, and indeed appeared on examination 
to be fairly well except for a shght pallor, his 
htemoglobin was found to be 26 per cent He 
improved amazingly on treatment with iron for a 
short time 

Ten patients were eating normal food, 4 said 
they were on a ‘ diet ’ Investigation of two of the 
diets by the dietitian indicated that they were not 
deficient m iron-containing food Three of these 
had maintained their diet for over six years and 


their haemoglobins were three of the lowest— 38 
per cent (female), 20 per cent (male), 58 per cent 
(male) The fourth of the severe anaemias, 49 per 
cent (female), had been dieting for over two years 
post-operatively Despite the dietitian’s investiga- 
tion of two of these cases there does seem to be a 
predisposing factor here Monro (1945) says that 
anaemia is almost unknown since recogmtion of the 
fact that post-operative dieting is not necessary 
Free Acid in Fractional Test-meal — Of the 
14 patients showing ansmia, fractional test-meals 
were carried out on 13 , 3 showed the presence of 
free acid, two of them in patients with haemoglobin 
of 49 per cent (female) and 26 per cent (male) All 
other fractional test-meals showed a reduction in the 
total chlorides, indicating at least a reduction in 
total acid secretion, even though not necessarily 
complete anacidity 

Response to Iron — The response to iron has 
been remarkable Nine patients have been observed 
and all have shown an extremely good and rapid 
response to iron, either as ferrous sulphate or as fern 
et ammomum citrate, within a short period — usually 
an obvious reticuloc3rte response has been observed 
within a month 

The above observauons indicate a disadvantage 
of the Polya operation, in that despite the secretion of 
free acid, its good value as regards the absorption 
of iron IS immediately lost by very rapid neutrahza- 
tion by intestinal secretions, as evidenced by the 
invariable presence of bile in fastmg juices, and do 
suggest that, in order that the small quantity of iron 
necessary to prevent ansmia shall be absorbed, the 
food of these pauents has to contain a relatively high 
quota of iron, an indication for getting the patient 
on to a normal diet as soon as possible 

Pre-operatiVe Anaemia — Morley (1928), dis- 
cussing anaemia after gastrectomy for gastnc ulcer, 
says “ This tendency to anaemia was most notice- 
able in those who were anaemic at the tune of opera- 
tion as a result of pre-operative haematemesis ” 

The figures of pre-operative anaemia in this 
senes, where known, are shown below , the relation 
to previous haematemesis is not known , only one 
was severe, most of them having been dealt with 
by blood transfusion pre-op era tively 

Not anicmic be- Post-operation anffimia 

fore operation 96 5 (5 3 per cent) 

Anaemic before Post-operation anaemia 

operation 20 7 (35 per cent) 

(one severe) 

These figures support Morley’s suggestion that 
pre-operation ansema consatutes a handicap to 
recovery of a normal blood-count — they do shoii^, 
however, that a pre-operation antemia can be recov- 
ered from, a fact which had already been noted after 
exammation of some immediate post-operation 
blood-counts which were low, and which had shown 
a rise to normal when examined 

Chmcal Results in Anaemic Patients — The 
chmcal results were as follows — 


Excellent 4 

Good 7 

Improved o 

Not improved i 

Recurrence i 
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These agree with most of the results recorded in 
the hteraturej 1 e j that the functional element of the 
stomach is mdependent of the blood-picturej although 
m two cases (C M , a recurrence , H D , not 
improved) the anemia did appear to be aggravating 
the gastro-intestinal upset The latter’s symptorris 
improved -considerably when his annmia was treated 
Review — Since Deganello m 1900 reported a 
case of microcytic antemia after an almost total 
gastrectomy, annima has been to the fore as a com- 
phcation of gastric operauons, especially resectton 
A review of the hterature reveals two features about 
this comphcauon after partial gastrectomy for simple 
ulcer (i) Pernicious anaemia is rare, (2) The 
incidence of hypochromic anaemia varies consider- 
ably in different series of cases 

Pernicious Anamta — Lake (1937) found no cases 
of permcious ansmia m over 300 paraal gastrec- 
tomies , Ogilvie (1935) none in 140 , Vaughan 
(1932) quotes only 9 cases recorded up to that date 
In this senes there were no cases m 127 

Other senes also mdicate the very occasional 
occurrence of this variety, and the incidence is so 
low as to suggest that its presence is often probably 
coincidental 

Hypochromic Anaemia — ^Has long been recogmzed 
as a comphcation after an otherwise successful partial 
gastrectomy, but the records give a confusing idea 
of the mcidence, thus — 


Gotdon-Tajlor 

(1928) 

23 out of 52 cases 

Morley 

(1928-9) 

to out of 42 cases 

Strauss et al 

(1930) 

I out of 22t cases 

Berg 

(1930) 

0 out of 400 cases 

Louna 

(1918) 

None v.ete mentioned in 
129 cases 

Larsen 

(1934) 

31 out of 86 cases 

Reider 

(1934) 

39 out of 162 cases 

Ogilvie 

(1933) 

No cause for investiga- 
tion re aniemia in 140 
cases ’ 

Semb 

(1937) 

25 per cent in males, 70 
per cent m females 
(250 cases) 

Lake 

(1937) 

Over 300 cases, ' mild 
microcytic ansmia fol- 
lows in some cases ' 

Manizade 

(1937) 

2 out of 40 (all over 5 
years after operation) 

Ingclfinger 

(1944) 

‘ Hypochromic anemia 
IS not uncommon ’ 

Present senes 

(1946) 

14 out of 127 cases (ii per 
cent) 


and gastric ulcer results is connected with the usual 
difference in the amounts of free hydrochloric acid 
found pre-operatively m the two groups of cases 

Test-meals have shown no mcreased secretion 
of ftee or total acid in the duodenal cases , however, 
the post-operative fracuonal test-meals in the Polya 
operation can only be a coarse guide to the presence 
of acid. It IS easy for the tube to withdraw jejunal 
secreuon, and it would seem to me that the stomach 
of a duodenal ulcer post-operatively would still tend 
to secrete more acid than a similar remnant of a 
stomach from a gastric ulcer Some writers, eg, 
Holman and McSwain, have noted a difference m 
the two groups, ‘ duodenal ’ stomach remnants 
having been the chief offenders in secreting acid 

Summary — ^Hypochromic antemia is defimtely 
a comphcauon of paraal gastrectomy, but not suffi- 
ciently frequent to cause the operation to be con- 
demned on that account It is more common after 
gastnc ulcer 

Is almost always of the microcyUc type 

Is usually of mild degree but may become severe 
if not treated 

Whether mild or severe, response to iron is 
excellent 

Diet for prolonged periods may be a predisposing 
factor 

The anaemia is insidious and often causes no 
complamts 

Females are more prone than males 

Is not related to the presence or absence of free 
hydrochloric acid 

Pre-operauve antemia is not irrecoverable 

The climcal result does not depend upon the 
blood-picture 

It behoves the pracuuoner to be well aware of 
the possibility of anEemia in a pauent after a Polya 
gastrectomy for gastnc ulcer 

CONCLUSION 

In looking through this collecuon of cases and 
the hterature, as has just been done, one reahzes 
that whilst parUal gasuectomy has been, and must 
for some tune conUnue to be, a great boon to a very 
large number of patient’s, there is sail a residuum 


I beheve that the figure of approximately 10 per 
cent m the present senes mdicates the probable 
incidence It seems hkely that the msidious progress 
of the anemia has caused it to pass without notice 
m some of the above series 


Morley beheves that the Polya operauon causes 
a higher percentage of ansnuas than does the Schoe- 
jmaker type This is to be expected when the 
absorpuon of iron from the gastro-mtestmal tract is 
considered , iron is absorbed from the least alkahne 
part, 1 e , the first half, of the duodenum Other 
writers, e g , Larsen (1934) and Reider (1934), have 
not noted the discrepancy between the two types 
^ operauon Incidentally, Morley’s and Gordon- 
1 aylor s senes m which the anaemia was common, 
bc^ consisted mainly of operauons for gastnc ulcers 
Ihe present senes does not support this condem- 
nanon of the Polya operauon for all types of ulcer 
but certainly does give that idea when considered a« 
ae operauon for gastnc ulcer The suggesuon \ 
have to offer for this discrepancy bemeen duodenal 
VOL \XMV — 136 


of cases after this operauon which are not improved 
Some suffer intensely from the post-cibal syndrome, 
and I have attempted to show that perhaps the small 
stoma will suU further lessen this group 

Other cases suffer recurrent ulceration, and 
whilst the amount of stomach to be removed has 
not been discussed, I beheve it should not be less 
than 60 per cent , the quesuon of the length of loop 
needs further mvesugauon chmcally, but there is 
evidence to suggest that the shorter the loop, the 
greater the safety from ulcerauon 

The operauon of pylonc exclusion even in its 
modern form is still not free from criticism from the 
pomt of view of post-operauve acidity 

Ansmia has long been held up as a major comph- 
cauon after partial gastrectomy, and I hope that the 
cases m this senes will have reduced this bogy to its 
correct lowly place 


i wisn 10 manx ait the members of the staff of 
*e Leicester Royal Infirmary for permission to use 
their cases, and for the help they have given me 
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Particularly I would like to express my gratitude to 
Mr D McGavin for his personal encouragement 
and help 
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PROFESSOR G GREY TURNER AT THE POST-GRADUATE 

MEDICAL SCHOOL 


In the January number of the British Journal of 
Surgery for 1937 a visit to Professor Grey Turner 
at the British Post-graduate Medical School was 
described In the ten years’ interval much has 
happened in the world of medical orgamzation and 
education There has probably never been a tune 
when all classes of the commumty have been more 
interested in the numerous problems which can 
be summed up in the words “ National Health ” 

It IS at such a moment that in the fullness of time 
Professor G Grey Turner, the first occupant, has 
retired from the professorial chair in surgery at the 
Post-graduate School in the University of London 

It is an appropriate time for a younger man to 
undertake the arduous duties, and, fortunately for 
him, he will have the experience of his predecessor 
to draw upom 

The war years will have prevented the fulfilment 
of many cherished schemes , for which lack of staff, 
difficulties of replacement, and many other thmgs 
have presented unsurmountable difficulties 

The “ Goodenough ” report rightly stresses the 
two broad necessiues for post-graduate medical 
education, viz (i) Facilities for post-graduate 
medical education and experience for Aose wishing 
to become “ Speciahsts ” , (2) Other forms of post- 
graduate educauon, includmg refresher courses 
for general pracuuoners 

The latter can probably be best obtained at 
what will in future be District General Hospitals, 
whereas the former would be best catered for at a 
post-graduate medical college in London or similar 
institution m the provmces associated with the 
Unitersity regional headquarters These may be 


necessary in addition to the undergraduate schools 
as there is an inherent difficulty in mixing under- 
graduate and post-graduate education 

London, with its twelve scattered undergraduate 
medical schools, is, however, fortunate in that with 
adequate planmng its post-graduate education can 
be centrahzed, if only the will to do this is present 

For those wishmg to become speciahsts in 
medicine, surgery, or obstetrics and gyntecology 
the layout is already in existence with the facihties 
provided in the basic subjects at the Royal College 
of Surgeons, together with the chmcal material and 
teaching at the Post-graduate Medical School, and 
the specialist hospitals and institutes The hason 
between them, however, must become much closer 
than It IS at present The post-graduate teaching 
centre should not cater for any particular post- 
graduate examination , that is not its imumon 
Facihues already exist at the vanous medical semools 
and institutes The post-graduate centre should 
fulfil Its true function of disseminating in a general 
way the knowledge already attained, and organize 
further endeavours to extend that range by appro- 
priate research at properly selected centres 

It is to be hoped that a British Academy ot 
Medicine will be erected on the Lmcoln s Inn site 
so that post-graduate teaching for the whole country 
can be co-ordinated from a proper central authority 
To quote from the Goodenough Report 

“ For the avoidance of chaotic development, it is to be 
hoped that the Universities, in consultation with the pro- 
fessional and scientific bodies concerned will agree on a 
national plan for these Institutes and relate their individual 
schemes to this plan ” (Goodenough Report, p 217 ) 
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A tiosi-graduate hospital should be complete in 
all departments with a staff suffiaent in toowledge 
and n^bei, so that no pauent whatever the disease 
should have to be sent elsewhere 

The speciahst trainee would then be able to 
reahze the relationship of his specialty to general 
medicme and surgery before passing on to one 01 
the ‘ special ’ hospitals or msututions as a hms^g 
school A sufficient number of post-graduate 
centres and mstitutions wiU be reqmred Until 
such time as they are available, the Distnct General 
Hospital could be used for ‘ resident ’ experience 
provided the staff is adequate m number and teaching 


experience , ^ , u 

This was fully recogmzed by the Goodenough 
Committee who reported concermng post-graduate 
education 


“ Many of its medical msntuuons have a world-wide 
reputation, yet London has failed to attract as many post- 
graduate medical students, even from the BnUshCommon- 
wealth, as have centres on the Conunent of Europe or 
in the Umted States of America The mam cause, 
as Sir William Osier pointed out as long ago as 1911, 
has been lack of organization and cohesion We 

recommend that when the present war is over these 
efforts should be pursued with mcreased vigour and 
determmanon ” 


should be carefully studied by all, as the principles 
apply to the whole country , , , 

Since the report was written the development 
of teaching, lectures, and demonstrauons orgamzed 
by the Royal College of Surgeons has l^en very great 
and will be expanded still further The estabhsh- 
ment of a Briush Academy of Medicine would pro- 
vide the central authority which should orgaraze 



The report found that the obvious nucleus of a 
scheme for the post-graduate medical educauon in 
London was the Bntish Post-graduate Medical 
School 

Lord Addison, when Mimster of Health, initiated 
the first steps which led to the foundation of the 
Post-graduate Medical College In 1921 a Com- 
mittee was set up under the Chairmanship of Lord 
Athlone to prepare various schemes, which later were 
examined and reported upon by another Committee 
over which Mr Neville Chamberlam presided The 
consutution and orgamzation of the college was 
completed by another Committee, of which Lord 
Chelmsford was the Chairman, and included repre- 
sentatives of the University of London, the Royal 
Medical Colleges, the Medical Research Council, 
the Mimstry of Health, and the London County 
Council 

“ The aim was to provide such a centre for the 
advancement of medical knowledge as would be 
worthy of the British Commonwealth and Empire ”, 
and under the Charter the administration had “ to 
arrange for co-ordmation with other authorities at 
present providing post-graduate or other medical 
or scientific education in London ” 

Owing to the war the school has not developed 
organized departments in the various special subjects 
and only recently has begun to estabhsh hnks with 
the large special hospitals m London on the hnes 
proposed by the Athlone Comimttee 

It IS recogmzed that this may be due to two mam 
causes , the geographical isolation of the Hammer- 
smith Hospital on the one hand, and on the other 
by the fear that special hospitals might lose their 
identity and freedom of development by such a 
liaison 

The Goodenough Report gives a senes of sug- 
gestmns (pp 226-31) whereby the post-graduate 
reaching for London can be developed They 





Professor G Grey Turner 

and mould the post-graduate teaching throughout 
the country It should also be the body to provide 
the hallmark for entrance mto medicine, just as other 
authonties do, in other professions, e g , The Inns of 
Court, Institute of British Architects, etc 

The Mimster of Health is taking steps m accord- 
ance with the recommendations in Chapter XIX of 
the Goodenough Report to orgamze the post- 
graduate medical educauon m London, by the 
formauon of a Briush Post-graduate Medical 
Federauon A peuuon for a Royal Charter of 
IncorporaUon for the Govemmg Body of such a 
Federauon will be presented shortly 

“The Bnush Post-graduate Medical School 
incorporated by Roj'al Charter m 1931 is an Inde- 
pendent body recogmzed as a Medical School bv the 
Umversity of London ” 

It was opened m 1935 The mam work of the 
Department of Surgery is arranged around the 
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clinical opportunities provided by the Hammersmith 
Hospital and the Professor has always aimed at 
estabhshmg contmuity in the teachuig, which he 
endeavoured to maintain from the appearance of the 
patient in the out-patient department, through the 
wards and operating theatres, to the follow-up clinic 
The students do not actuallv assist with or do opera- 
tions 

It was a happy choice when Professor G Grey 
Turner was invited to be the first occupant of the 
Professorial Chair of Surgery in the school and to 



Fig 515 — Professor Grey Turner in his study 


direct the Department of Surgery He came to the 
school with a great record as a man, a surgeon, and 
research worker, from his own medical school at 
Newcastle-upon-Tyne, where at the time of his 
appomtment he was Professor of Surgery m the 
Umversity of Durham and Semor Honorary Surgeon 
to the Royal Victoria Infirmary 

The appended hst of his pubhcations bear wimess 
to his capacity for work during a surgical career of 
forty-eight years This hst shows only one aspect 
of his busy hfe In the background there are 
hundreds of medical students, many now gettmg 
on m years, who have benefited by his teaching and 
example both as undergraduates and post-graduates 
In addition, throughout this country, the Domimons, 
and Dependencies of the Crown, and m other coun- 
tries m Europe, America, and elsewhere there are 
many surgeons who hate been fortunate enough to 


have been his resident house surgeons or chmcal 
assistants or registrars 

Others have profited by discussing their diffi- 
culties with him, reading his contributions to the 
surgical literature of the world, and by his succinct 
remarks at discussions durmg various surgical 
conferences all over the globe 

Those who served with him during the war of 
1914-18 will bear witness to the stimulating effect 
he had on them by his teaching and endeavours, 
especially during the anxious periods of “ waitmg 
for somethmg to happen ” which is so trymg to the 
military surgeon 

He gave of his very best in assisting at the 
foundation of the British Journal of Surgery, 
the Association of Surgeons of Great Britain and 
Ireland, and the International Society of Surgery 
He has not only maintained but enhanced the tradi- 
tions of all He has been a member of the Council 
of the Royal College of Surgeons for twenty years 
He was one of the Hunterian Professors in 1928, 
delivered the Bradshaw Lecture in 1935^ and the 
Hunterian Oration in 1945 The Professor through- 
out his career has been a surgical pilgrim and has 
visited most of the important chnics throughout the 
world One of the great griefs of his life has been 
the destruction of part of the College and especially 
the museum and many specimens to which he has 
devoted so much of his time, by enemy action on 
May to, 1941 His Hunterian Oration on “ The 
Hunterian Museum Yesterday and To-morrow” 
reflected his feehngs It is now published and will 
be a worthy and standard record for many years 
to come of the foundation and development of that 
famous museum m the tradition of John Hunter 

The Department of Surgery has 175 beds, under 
the direcuon of the Professor His staff consists 
of a Chief Assistant and five First Assistants These 
are quahfied and trained surgeons, each devoung 
himself to some special branch of surgery, m addiuon 
to general surgery In other words, they can be 
described as general surgeons each with a surgical 
hobby 

In this way they are experts in the department, 
trained, quahfied, and able to deal with the surgery 
of gemto-unnary, thoraac, plasuc, neurosurgical, 
orthopaidic, and traumatic cases No particular 
branch of surgery is cultivated to the exclusion of 
others 

The professor is thus able to keep in touch with 
all these chmcs, at the same time followmg his own 
parucular inchnauon, which m the case of Professor 
Grey Turner is abdommal surgery, but not to the 
exclusion of general surgery, as for many years he 
has been interested in transplantation of the ureters, 
the surgery of the oesophagus, and the operative 
treatment of malignant disease in all its forms 

In normal times it is planned to have twelve 
house surgeons appomted for six months in a junior 
post, and six months m a senior one The appoint- 
ments ■will be staggered to procure contmmty of 
service 

The layout of the department is such that wards, 
theatres, teaching museum, laboratones, and lecture 
rooms are m close proximity In this way illustra- 
tive specimens can be easily procured for the dis- 
cussions m the wards or theatres, or a lantem-sbde 
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demonstrauon can be staged bearing on the work 
in progress, whether m the ward or theatre 

There is the closest possible haison between the 
Otorhinolaryngological and Ophthalmic Depart- 
ments with that of the surgeon, and needless to say 
the expert pathologists, biochemists, and radio- 
logists are always available 

A time-table is pubhshed each week detaihng 
the vanous acuvities proposed for the department 
They consist of ward rounds, surgical discussions, 
operations, and out-patient chmcs for general and 
special cases There are demonstrauons in surgical 
anatomy and radiology each week and smaller 
classes m the special branches are always m progress 
There is no need for any smdent to find he has time 
on his hands, as there is a well-eqmpped hbrary 
and school museum, and he can get food at ‘ the 
mess ’ on the premises 

Each week there is a chmco-pathological demon- 
strauon, at which the work of the previous weeks is 
reviewed, discussed, and correlated with the patho- 
logical findings The specimens, both operative 
and from autopsy, are available, with pathological 
experts to discuss and demonstrate them Everyone 
is encouraged to take part From time to time 
acknowledged experts m some particular branch of 
surgery are invited to give lecmres, and these are 
all weU attended by students working m the different 
departments 

The students are actually allotted cases in the 
wards and they present these cases at the ward 
chmcs The Professor and his assistants give 
lectures on their own specialty Climcal talks after 
the principal ward round are considered most useful 
and mstructive They are held in a demonstration 
room near the wards and in close proximity to the 
museum, and last about one hour 



Fig 516 —The « eeUy clmico-pathological demonstration 


Dunng the war, at the request of the Deans 
the respective medical schools in London, educ 
tional facilities were provided for undergraduau 
and at the same time the London County Coum 
prowded residential accommodation for a numb 
01 them 

A new tv'pe of post-graduate student was al 
accepted, namely, refugees from Nazi oppression 


Intensive “war courses” were also arranged, 
acknowledged experts giving the lectures and practi- 
cal demonstrations The subjects were various, 
including war surgery of the abdomen, the extremi- 
ties, the chest, the nervous system, and the miscellen- 
eous aspects of war surgery There was also an 
mtensive course lasting a week on some one par- 
ticular subject 

The school was opened in 1935, and, naturally, 
the peak year for numbers was 1938-9, the students 



Fio 517 — An operation in progress 


being two or even three times more numerous in 
some departments than in 1935 Even during the 
war period the school was never without students 
and often from overseas and war areas 

As the war progressed the number of post- 
graduates dimimshed In 1940-41, the last year 
for which figures were pubhshed, 397 students 
attended from Great Britain and Northern Ireland, 
116 from the Domimons, Crown Colomes, and 
Dependencies, 27 from other countries In addition 
there were always visitors from the Alhed armies, 
and from occupied countries 

A typical dav’s work recently witnessed in the 
surgical department was as follows — 

It was an operatmg mormng and the Professor 
explained that every such occasion was only useful 
if the visitor knew the circumstances of each case 
and what it was proposed to do Each important 
step could then be followed When students were 
few they were allowed to come qmte close up to the 
table but on account of the numbers a stand was now 
used which could be moved so that for each case the 
most favourable position could be chosen Further, 
students deemed most likely to profit were often 
invited to come down to the Professor’s elbow in 
order that some step might be the more accurately 
demonstrated 


Operations — 

I Cholecystectomy for Cholecystitis and 
^ Woman aged 80 years 

She had had three severe attacks of pain accom- 
panied by transient jaundice since Easter, 1946, and 
wished for rehef ^ ’ 

Before the operation the history and possible 
differential diagnosis of the case was discussed. 
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although the case had been previously demonstrated 
on a ward round The bearing of the age of the 
patient on the problem was discussed 

The lower thorax of the patient, after she had 
been anesthetized, was raised by insertion of the 
double wooden wedge which is so dear to the heart 
of the Professor, and the arms were extended on a 
board at right angles from the trunk to prevent any 
pressure neuritis 

The students were reminded that it was Mayo 
Robson, of Leeds, who first demonstrated the value 
of the elevated loin position 

Kocher’s incision was used There were no 
stones in the common duct and no lesion of the 
pancreas, so cholecystectomy was done 

During this operation, and the two subsequent 
ones, the Professor kept up a running commentary, 
which, if duly noted and memorized, was alone 
worth much to the onlookers 

“ When the gall-bladder enlarges it is usually 
in the direction of the umbilicus ” 

“ A line from the left anterior superior iliac 
spine continued through the umbilicus to the right 
costal margin gives the postion of the fundus of 
the gall-bladder ” 

“ A gall-bladder swelhng becomes more defined 
as the surrounding inflammation subsides , this is a 
point to be remembered ” 

“ Kocher — dear old Kocher of Berne — always 
insisted that this incision disturbed the peritoneal 
cavity less than any other I am sure that he was 
nght, and this compensates for its limitations ” 

“ No I catch It again ' all hsemorrhage must be 
stopped and prevented Extravasated blood is 
dying and dead tissue is an excellent nidus for 
organisms ' ” 

“ A history and diagnosis of cholecystitis may be 
the result of early mahgnant disease of the gall- 
bladder and that condition is rarely cured by sur- 
gery ” 

“ In Great Britain cholecystitis usually means 
gall-stones, but not by any manner of means is that 
the case in the Middle and Far East ” 

“ The gall-bladder and its surroundings must be 
explored slowly and gently, otherwise a fistula into 
the alimentary canal may be precipitated ” 

“ The way to avoid accidents to the common 
duct is to dissect so that it is clearly seen, together 
with the jtmction to the cystic duct ” 

“Always hgate and divide the cystic artery 
before the cystic duct, as the latter can be used for 
gentle retraction, whereas the most gentle pull on 
the artery would tear it ” 

Between the Professor and his assistant, however, 
there was the silence of perfect understanding 
After the operation the professor closed the wound 
while the assistant demonstrated the specimen to 
the onlookers The professor insisted on the 
importance of such exammation while the abdomen 
was still open Even m the most careful hands 
he had seen a piece cut out of the common duct 
2 Transplantation of the Ureters into the 
Colon 

This was a preliminary operation before deahng 
with an extensive mahgnant growth of the urethra 
which had extended up mto the bladder in a big, 
stout woman of 63 years Later it was proposed 


to do a total excision of the bladder and urethra 
(This was successfully carried out a few weeks later ) 
The same type of runmng commentary was kept 
up The operation is one which Professor Grey 
Turner has made peculiarly his own and has des- 
cribed so many times in various papers and discussion 
He recently gave a demonstration of many of his 
early cases before the British Association of Urological 
Surgeons He mentioned to the onlookers the 
first case in which he had transplanted the ureters 
34 years ago Twenty-three years after trans- 
plantaaon he removed a calculus from one of the 
ureters This patient is still alive and well, she is 
the mother of three children and now has two 
grandchildren The Professor went on to describe 
several other cases, contrasting the misery of the 
incontinent with the contentment after successful 
transplantation He also drew attention to the 
widening field of usefulness for the operation 

He demonstrated every step, mentionmg how he 
differed in small details from the methods of Stiles, 
Coffey, Henry Wade, and others, and why he con- 
sidered the techmque he now employed gave the 
best results 

The techmque and care exercised were beyond 
cnticism 

Afterwards the details were again discussed with 
the aid of large diagrams brought into the theatre 
The students then accompanied him into a 
small lecture room next to the Museum and opposite 
the Theatre He gave them half an hour’s talk on 
the surgery of malignant disease, illustrated by 
specimens, and lantern slides showing Sir Henry 
Butlm, George Cnle, Wilham Stewart Halsted, and 
others He considers that the history of surgery 
should go hand-in-hand with consideration of the 
art He showed them the statistical results of 
operation for cancer of the breast published by Sir 
Gordon Gordon-Taylor m the Bnush Medical 
Journal, Nov 26, 1938, which he stated were prob- 
ably as good as any surgery has ever attained 

A short ward round was then made to see some 
of the cases recently operated upon The after- 
treatment was discussed in a few and reasons for the 
various methods adopted 

3 Removal of Malignant Glands of the 
Neck following Epithelioma of the Ear in a 
man aged 71 

The method of Cnle was employed Reasons 
for the surgical removal of lymphatic glands in 
certam cases rather than relymg on radiotherapy 
were given, and it was pointed out that it was 
Henry Buthn, of Bart ’s, who enunciated the princi- 
ples on which Crile’s method was based 

The operation progressed all the time he was 
makmg his remarks It was done with scrupulous 
care as only a master of his art could command, and 
yet all went so smoothly that it simulated the abandon 
of an accomphshed ballerina The problems, be- 
yond the technical details of the operation, were 
mdicated and discussed as subjects full of mterest 
and importance 

The Professor stressed the pomt that useful 
research was always that which arose directly out of 
chmcal work The accompbshment of his medical 
colleagues along these hnes was mentioned with 
enthusiasm 
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The whole day was an exhibmon of a master sure 
of himself and yet careful in every detail , no better 
illustration could have been given of the Hippocratic 
precept — 

“ Wherever the art of medicine is loved^ there 
also IS love of humamty ” 

Professor Grey Turner’s personality, which has 
influenced those who have worked with him so much, 
cannot be better described than in the words used 
by Kiphng with reference to such another — 

“ Clean, simple, valiant, well beloved. 

Flawless in faith and flame. 

Whom neither ease nor honours moved 
An hair’s-breadth from his aim ” 

His work at the Post-graduate School has imti- 
ated a tradiaon which is of such a standard that those 
who follow him will do well to mamtain 
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A PAHASYiAVATHETic Supply arising from the sacral 
nerves to the distal colon has long been the subject 
of controversy Such a supply had been assumed 
on physiological grounds, although there was no 
topographical evidence until Telford and Stopford, 
m 1934, described the anatomical distnbution of 
the parasympathetic fibres While there is general 
agreement as to the ongin and distribuuon of the 
sympathetic supply, there is no exact knowledge 
regarding the parasympatheuc innervauon, and it 
is necessary to estabhsh first that there is such a 
supply and precisely how it reaches the bowel 
The general pattern of the nerve-supply of the 
alimentary canal consists of exmnsic nerves, such 
as the vagus, entering the bowel wall and coming 
into intimate synapnc connexion with the intrinsic 
cells of the colomc plexuses (Auerbach’s and Meiss- 
ner’s) These colomc plexuses consist of an inter- 
lacmg of fine fibres and gangha throughout the 
whole bowel Stimulauon of any one part of these 
plexuses will thus spread in a wave-hke movement 
up and down the length of the bowel 

Dogiel (1896), as quoted by Babkin (1944), was 
the first to estabhsh that there are two main types 
of ganghon cells. Type I and Type II, m the entenc 
plexuses The relative numbers of cells of each 
type vary in the gastro-mtesUnal tract of the dog 
By cuttmg the vagus and pelvic autonomic and 
allowing them to degenerate, Lawrentjew (1926), 
qumed by Babkin (1944), estabhshed that the cells 
of Type I in the proximal and middle portions of the 
gastro-intestmal canal are in synaptic connexion 
with the vagus and those in the hinder part of the 
the canal ivith the pelvic autonomic In the rectum, 
again, the extrmsic nerve-fibres denved from the 
pehnc autonomic arc more numerous Where the 
parasjTnpatheuc fibres predommate there is a 
correspondmgly greater number of Type I cells 
Schmidt (1932), m a senes of histological mvesti- 
ganons in which the vagus was secnoned just below 


the diaphragm, found degenerated fibres in the 
ascending and transverse colon They were less 
numerous in the latter than m the former, while no 
evidence of nerve degeneration was foimd in the 
distal colon Division of the sacral nerves showed 
degeneration of nerve-fibres throughout the whole 
of the large gut , this degeneration predominated 
m Ae hmd-gut area 

If, therefore, a parasympathetic supply to the 
whole of the large bowel exists, its distribution 
should be estabhshed From a survey of existmg 
anatomical and physiological hterature two alter- 
native possibihties were considered — 

1 That the distal distribution of the cramal 
parasympathetic extends as far as the lower limit 
of the colon and that the sole contribution of the 
sacral parasympathetic is to the rectum 

2 That the areas of vagus and sacral parasym- 
pathetic join or overlap at some position winch 
would correspond to the morphological meetmg 
of hmd- and mid-gut In other words, that the 
innervation of the entire hmd-gut is from the sacral 
parasympathetic 

From the pomt of view of surgery of the distal 
colon and pelvic viscera, it is essential to estabhsh 
which of these two hypotheses is correct — namely, 
the distal colomc extent of the vagus and the proximal 
extent of the sacral parasympatheuc 

A juncuon m the parasympathetic innervation 
of the large bowel was first suggested by Cannon 
(1902) when he foimd a nng of contracuon dividmg 
the colon into two portions Arendt (1945), m a 
radiological study, was unable to find any anatormcal 
sphincter in this neighbourhood, but from his 
radiological observations he suggested that this 
contracuon nng was a pivoung pomt m a change of 
colomc innervauon between the cramal and pelvic 
parasympatheucs The situauon of this pomt was 
vanable in the transverse colon, but had a tendency 
to be in the nght third “ An antagomsm between 
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the two spheres of influence must occur, either the 
distal part has to be wide and relaxed and the prox- 
imal part contracted, or the reverse must be the 
case The phenomenon of the contraction ring 
permits an explanation of a critical reaction at the 
point of overlapping of nerve impulses ” Arendt 
suggested that this point be called the Cannon- 
Boehm point in honour of these earlier observers * 

It was assumed for a long ume that the vagus 
was the sole parasympathetic supply to the colon, 
indeed, the lower region of the rectum, which 
obtained its innervation from the nervi erigentes, 
was the only part of the gut excluded from this 
vagal influence Jayle and Cabanac (1932) have 
actually described vagal fibres to the distal colon, 
but this IS not generally accepted Like Mitchell 
(1935)5 we also found it impossible to dissect vagal 
fibres extending to the distal colon owing to the 
marked complexity m this area 

Woollard (1935) was inclined to follow the 
French anatomists who extend the vagus anatomi- 
cally as far as the limits of the colon and confine the 
pelvic nerve to the pelvis However, in his illustra- 
tion there is a suggesuon that there is a supply to 
the colon coming upwards out of the pelvis from the 
sacral autonomic Savich and Soshestvensky (1917) 
demonstrated that stimulation of the vagus in the 
cat, in which the spinal cord had been cut below 
the medulla, was only effective as far as the ileocsecal 
valve 

McCrea (1924), in an investigation of the abdo- 
minal distribution of the vagus, showed that the 
anterior vagal plexus supphed twigs to the pylonc 
antrum on both anterior and posterior surfaces In 
no case did it send fibres as far as the pyloric canal 
or sphmcter Fibres were also given off this plexus 
to the ccehac plexus The posterior vagal trunk 
supphed fibres to both right and left ccehac gangha, 
while other fibres anastomosed with the sympathetic 
fibres and ran with the superior mesenteric artery 
He stated that “ it is a matter of considerable diffi- 
culty to determine whether these last fibres are vagal 
or sympathetic or both, on account of their intncacy 
and the manner in which the nerves are matted 
together ” These findings of McCrea were con- 
firmed by Brandt (1920), and it appeared that the 
majonty of vagal fibres were destined for the stomach 
and that very few fibres earned on to the ccehac 
plexus 

It would thus appear that the vagus is limited 
to some point in the transverse colon at the most 
We therefore med to find anatomical evidence of a 
pelvic parasympathetic innervation extendmg up- 
wards as far proximal as this point 

PREVIOUS ANATOMICAL 
OBSERVATIONS 

Telford and Stopford (i 934 ) described on the 
ventral side of the infenor hypogastric plexus two 
small nerve-bundles which could be traced upwards 
These bundles converged to meet and fuse at the 


* On evaminauon of 26 adult cadavers, we found 
that in 22 the descending colon was contracted, while 
the ascending and part of the transverse colon was 
dilated In 6 of these 22 cadavers there was a definite 
contraction ring in the distal half of the transverse colon 


left side of the hypogastric plexus, and, passing 
upwards, crossed the left common ihac artery to 
join the inferior mesenteric artery one to one and a 
half inches distal to the origin of that artery from 
the aorta The fibres from the single bundle were 
distributed with the branches of the inferior mesen- 
teric artery Where it crossed the left common 
iliac artery fibres were given off to run with the 
sigmoid and superior htemorrhoidal vessels These 
workers further claimed that, by careful dissection, 
they were able to follow the fibres downwards 
through the inferior hypogastnc plexus and to 
demonstrate their continmty with the pelvic 
splanchnic nerves 

Mitchell (1935), in a careful investigation on 
15 European infant bodies, found this arrangement 
m 4 out of the 15 bodies only , but m ro others he 
found colomc nerves which he decided were probably 
important parasympathetic pathways to the colon 
These colomc nerves arose from the irmer borders 
of the hypogastric nerves and the upper part of the 
hypogastric plexus and passed direct to the sigmoid 
colon There was no proof of the assumption that 
these were parasympathetic colomc fibres, because, 
as he states, it was “ impossible in these small sub- 
jects to trace the course of these fibres in the infenor 
hypogastric plexus ” 

The description of Telford and Stopford entails 
important surgical imphcaoons and is widely 
accepted But as Mitchell’s observations differed 
so considerably from their descnption, the object 
of our dissections was to ascertain the anatomical 
distnbution of the parasympathetic fibres to the 
distal colon in the South African Bantu 

AUTHORS’ INVESTIGATIONS 

Method and Materials — Nine infant bodies, 
including two seven-month fcetal bodies, and mne 
adult bodies, all Bantu, were dissected The 
following techmque for the exposure of the para- 
simipathetic supply to the distal colon was adopted — 

1 The anterolateral abdoimnal wall was com- 
pletely removed 

2 The symphysis pubis was spht longitudinally 
and forcibly opened 

3 In order to obtain a flat plane, so that the 
posterior aspect of the rectum and the anterior 
aspect of the sacrum could be approached with ease, 
the whole side wall of the pelvis was sawn off, leaving 
a small portion of the ihum attached at the sacro- 
ihac joints Care was taken not to injure the pelvic 
colon or the soft tissues over which the inferior 
hiipogastric nerves ran 

4 The bladder was removed in all bodies , the 
uterus and vagma were removed in female bodies 
and the prostate in adult male bodies This tech- 
mque facflitated approach to (a) the emergence of 
the sacral nerves , (b) the origin of the sacral para- 
sympathetic , (c) the entire rectum 

General Survey of Findings from Dissec- 
tions — Vanations occurred in practically every body 
and even between the right and left sides of the same 
body Our results are best summarized, therefore, 
by givmg a general survey of the origin, course, and 
distribution of these parasympathetic fibres 

I Left Side (see Figs 518-520) — The mterlacing 
pelvic autonomic plexus usually anses from the 
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antenor aspect of second and third sacral nerv« 
within a centimetre of the exit of these nerves from 


passing upwards, run 
It IS noteworthy, as 


into the mesentery of the bowel 
Mitchell hkewise found, that 



Fig 518 — Adult body Origin, course, and distribution, of 
pelvic parasympathetic colonic fibres from sacral nerves The 
specimen is being viewed by an observer standing on the left 
side The bowel has been displaced to the right, the nelvic 
wall on the left side has been removed i. Dense parietal 
pelvic fascia being pierced by some of these fibres 2, Rectum 
3, Sacral somatic nerves givmg rise to the nervi erigentes and 
parasympathetic nerves 4, Supenor htemorrhoidal artery 
The association of this artery and the parasympathetic fibres 
is seen The uppermost fibre is at least 2 in from the ongin 
of the infenor mesenteric The lowermost fibres would be 
absolutely safe in a penanenal strip of the itifenor mesenteric 
5 Sacral sympathetic ganglion 6, Left inferior hj^iogastric 
plexus, the lower end of which can be seen running into the 
panetal fascia 

In all illustrations the parasympathetic fibres have been 
painted over in white to differentiate them from the other 
struaures 



Fig S19 — Infant body Course and distribution of the 
left pelvic parasympathetic colonic fibres The body is 
viewed by an observer standing on the left side and the rectum, 
pelvic colon and descending colon have been displaced to the 
nght The left side of the body is undermost in the photo- 
graph The sacral nerves are not visible in this photograph , 
however the pelvic parasympathetic colomc fibres were found 
arising from them I, Pointer raising these fibres from the 
anterior aspect of the sacrum The fibres nearest the up of 
the pointer are m close proximity to the inferior hypogastric 
plexus which is lying deep to them Connexions between 
these can sometimes be seen The fibres farther from the tip 
of the pointer can be seen accompanying the supenor hamor- 
rhoidal artery 2, (0) Rectum, (b) Pelvic colon, (c) Descending 
colon 3, Ureter 4, Infenor mesenteric artery at the point 
of origin of the left colic artery Immediately above is seen 
one of the sigmoid arteries The parasympathetic fibres can 
be seen crossing the vessels 5, Supenor hsmorrhoidal artery 
6, Left common iliac artery 


the anterior sacral foramina Well-defined fibres 
proceed antenorly, and these are the classical nervi 
engentes In adiuon to these, moderately thick 
strands, usually from 3 to 6 in number, pass medially 
from the plexus, upwards and antenorly, and could 
be traced to the distal colon 

A feature of each dissecuon is a striking rich 
whiteness of these parasympatheUc colomc nerves, 
which IS especially evident in the infant bodies 
The fibres also give the impression of havmg mmute 
undulauons on their antenor surface, while on some 
of the fibres an extremely dehcate blood-vessel may 
be seen The appearance of a red vessel r unnin g 
on a creamy-white nerve is an excellent aid in tracing 
these nerves up and down, from the midst of the 
infenor hypogastric plexus One of our mam 
techmcal difficulues was to trace these fibres through 
the dense felted panetal layer of pelvic fascia, espe- 
aally in the adult bodies , eight were discounted 
because of failure to trace the contmmty of the fine 
nerves through this fascial layer 

Shonly after piercmg the panetal layer of 
pelvic fascia fibres are given off to the rectum, while 
the remainder become closely associated with the 
superior haimorrhoidal artery The fibres on the 
left on their upward course show connexions 3Vith 
the infenor hypogastnc plexus At about the level 
of the sacral promontory the fibres swing away from 
the arterj' across the left common ihac arter}', and. 



Fig 520 —Infant body Course and distribution of left colomc 
parasympathetic f^res The bodj is I>mg on its back and is viewed 
uom the xroin The cut edges of the abdominal wall can be seen 
1 tie pelvic and descending colon ha\ e been displaced to the right In 
this specimen the sacraJ origin of the fibres was not dissected i. Tip 
of the pmnier lifting these fibres from the supenor hemorrhoidal 
artep 1 his close association with the superior hsmorrhoidal artery 
in the early part of their course is always a prominent feature Con- 
sequenm, m reseaion of the rectum, these fibres will necessarily be 
of wh'.rK if^ Rectum, (6) PeKic colon, (c) Descendmg colon, all 
tn ffi ^ have been displaced to nght side to show the nerves running 
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these colonic fibres do not follow the arterial branches nor can we find that these nerves, have the degree 
which are being distnbuted to the bowel wall , they of compactness and close association with the 
cross them obliquely on the left (Ftg 521) * inferior hypogastnc plexus they claim We find 



Telford and Stopford’s descrip- 
tion apphcable in only one out of 
eighteen dissections , and yet in 
this single instance fibres arose 
from the left pelvic splanchnics, 
which were quite unassociated 
with this artery As already 
noted, in no cases did we find the 
colomc nerves being distributed 
with the arterial supply, nor was 
there any macroscopical con- 
nexion between the right and 
left sides, these being two mam 
points in Telford and Stopford’s 
descripuon (Ftg 525) 

There is considerable similar- 
ity between the colomc fibres 
which Mitchell describes in the 
European, and. thnse we find. m. 
the Bantu , Mitchell also found 
that these nerves do not follow the 
course of any particular vessel 
However, in contradistinction to 
Mitchell’s observations, we do not 
find that these nerves arise from 
the sympathetic fibres, 1 e , the 


ORIGIN Ptexus PtCXUS 

Fig 521 — ^Diagrammatic representation of the origin and distnbution of the pelvic 
parasympathetic colonic nerves The lower descending and pelvic colons have been 
swung over to the right (Modifitd from TrumbU ) 


hypogastric nerve and the inferior 
hypogastric plexus, but directly 
from the sacral nerves them- 
selves There are connexions 


From the mam upward stream fibres are given 
off at intervals, passing anteriorly, and have been 
traced definitely into the bowel wall Macro- 
scopically, the highest point to which these fibres 
are generally distributed is the middle of the descend- 
ing colon , smaller fibres can, however, be seen to 
become associated with the ascending branches of 
the cohc artery 

2 Right Side (,Ftgs 522-524) — The general plan 
IS similar to that of the left, but on the whole 
the nerves he at a distance from the superior hsemor- 
rhoidal artery and in closer association with the 
inferior hypogastnc plexus In one instance the 
colomc nerves run on the surface of the inferior 
hypogastnc plexus and leave just below the bifurca- 
tion of the superior hypogastnc plexus (presacral 
nerve) to become associated with the inferior mesen- 
teric artery, at about the point indicated by Telford 
and Stopford, i e , i-i ’ in from the origin of the 
artery The fibres which he on the nght side of 
the colomc mesentery m the raajonty of cases reach 
a higher level of the colon than those on the left 
In addition, fibres are given off to the iliac vessels 
and to the ureter There was no demonstrable con- 
nexion between the nerves of the nght and left sides 

Reviewing the position, it will be seen that our 
findmgs contrast markedly with those of previous 
workers We cannot estabhsh the simphcity of 
arrangement described by Telford and Stopford, 

* In an undissected body these fibres would be lying 
against the postenor abdominal wall, bemg separated 
from it by the left layer of panetal pelvic mesocolon, 
the resection of which will clearly expose these nerves 


between these nerves arising from the sacral nerves 
and these plexuses, but m the Bantu, the pelvic 



Fig 522 — Infant body right side of Si 9 Origin course, 
and distribution of the right pelvic parasympathetic colonic fibres 
The body is viewed by an observer standing on the right side The 
bowel has been displaced to the left, which is in the uppermost part of 
the picture, i e , the body is lying on us nght side i Point of ongin 
of right parasympathetic fibres from sacral nerves The fibres can be 
seen passing to the left and do not have m the early part of their 
course such close association with the superior hxmorrhoidai artcrj 
as on the left side 2, (a) Rectum (6) Descending colon* which has 
been swung over to the right, (c) Sigmoid colon 3, Right common 
iliac artery 4, Infenor mesenteric artery The fibres arc quite un^ 
associated with this anery, and stripping of this structure would not 
affect them 5 Infenor hypogastnc plexus The lower pelvic para 
sympathetic colonic fibres can be seen crossing this structure 6 , 
Sacral sympathetic ganglion 
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parasympatheuc and sympatheuc exist as distinct enti- This work of Denny-Brown and Robertson has 

ties This seeming anatomical discrepancy between the support of the comparative physiological evidence 
the European and the Bantu may be due merely to the of Wright, Florey, and Jenmngs (1938), who found 



Fig 523 ^Adult body Origin, course, and distrihiitinn 
of right Polvic parasympathetic colonic fibres The bodv is 

fib^th’ne^f.'-Sge"^^ 

(6) Pelvic coloiij (c) Descending colon, which has he^n cuntf^n 

do^i°arS' 0§\he'surfSro"the''??A^^=e S^be sS® 

parasympathetic fibres These fibres 


techmques adopted by ourselv 
and Mitchell We obtained direct access to ti 
anterior aspect of the sacrum and commenced ti 
dissecuon from the pomt of ongm 0™ fibn 

DISCUSSION 

anatomical eviden 

that nerve-fibres anse from the second and 
sacral nerves and are distributed directly to tl 
descending colon and rectum These nerves 
commumcating branches to tVip nerves sei 

but do not m leneral foUow 
To these independent fibres we aSe^n^^^"^” 
pathetic function because of thar sacral 
support of this thesis there i7 radtoW f 
logical, and clmical evidence Pfiysi 

Arendt s radiological evidenrf* 

Boehm point, which has been dealt wnh L 
agreement with our ideas as arp nl * is 

Robms„„., climcu obse“ S„? 

investigations concluded that the mppv?^^ The 

controls the evacuation of 

entirely through the Inmp,- ^ “owel is median 

segments of the spinal 

plexuses There is no evidence £rh? 

system plays any narr p sympathei 

swdy of ufe chang^e m bS™ractiS"r"T^^" 
of the nervous svfi-prr. ^ activity after lesio: 

th.. refc °c“v.?”Si abZ’v”^ * 

affectively persist until the refle\*7'^ 

Spinal cord, cordapniii^o ^ ‘^^ntre m tl 






rsPef; v..Ct,7„.i origin, course and disinbution 

ol me right peKic parasympathetic colonic fibres The bodv 
viewed by an obs^erver standing on the right side 
The left side is at the top of the photograph, to which side the 
nf u pointer lifting these fibres off a 

part of the mftnor hypogastric plexus which is descending into 
the pelvis Connexion between this plexus and the pelvic 
parasympathetic fibres can be seen at this point i M 
Re«um fi) Pelvic colon, (c) Descending colon 3, o’Jm 
of the pelvic parasympathetic colonic fibres from fie sacrS 
nerves 4, Reflected anterior abdominal wall j. Right com- 
mon il ac artery Immediately below is seen a sawal 
pathetic ganglion 6, Inferior hypogastric plexus 7 
ureter is displaced to the right 8.^'lnfenor mesenteric 


Jmi'ttlUTHtTlt 
Coiomt itMts 


tNFtllOk. 

^iSViTUiC UTttr 

VtFT iHfttlOt 
«<»OCUTUC PLtXOS 



T L mrti 
• or fUfic. fAsc4A 


mciNTis 


and peinc colons hat e been sw-ungT^ n^ht " “ ^“"="din 



378 


THE BRITISH JOURNAL OF SURGERY 


that stimulation of the colonic S3rmpathetic nerves 
caused relaxation of the colouj contraction of the 
blood-vessels, and did not excite any secretion of 
fluid Stimulation of the nervi erigentes, on the 
other hand, caused contraction of the bowel with 
secretion and vasodilatation To prove the distribu- 
tion of the pelvic autonomic nerves to the descending 
colon they placed a hgature tied tightly round the 
colon and no matter whether it was placed high up 
or low down, the site of this hgature determined 
the upper limit of secretion and contraction following 
stimulation of the nervi erigentes Even when 
scrupulous care was taken to avoid including any 
mesenteric structures m the hgature, this was the 
case In three cats, where the string was tied 
loosely so that the tunica muscularis was not crushed, 
the effect of stimulation extended above the ligature 
as far as the lower three inches of ileum Stimula- 
tion of the sympathetic nerves showed no such 
delimitation by the hgature, but extended as far as 
the vessels with which they were associated This 
shows that the sacral parasympathetic fibres are not 
distributed with the vessels or with the sympathetic 
nerves, but enter the gut in the pelvic part of the 
colon and the upward distribution of stimuh trans- 
mitted through them takes place in the bowel wall 

Lawrentjew (1926), quoted by Babkin (1944), 
states that each parasympathetic fibre on entering 
the bowel waU, branches out and synapses with a 
a great number of ganglion cells in the coloiuc 
enteric plexuses This he calls a “ multiplication 
phenomenon ” If this is so, then only a few 
parasympathetic fibres would be reqiured to transmit 
impulses to the whole of the lower colon through the 
colomc plexuses, since, as already established by the 
presence of Type I cells, they are in synaptic con- 
nexion throughout the bowel This is in keepmg 
with our dissection findings, where we have three to 
SIX basic fibres from either side, constituting the 
whole parasympathetic supply to the lower colon 
Again Adamson and Aird (1912) found constantly 
that by division of the pelvic parasympathetic of 
cats there was defimte radiological evidence of 
dilatation of the colon after six weeks and gross 
dilataUon at the end of fifteen weeks 

If our interpretation is correct, then some of the 
problems associated with colomc and pelvic surgery 
become clarified — 

1 In periarterial stripping of the inferior mesen- 
teric artery, which Telford and Stopford advocate 
for the treatment of megacolon, they lay stress on the 
fact that damage may be done to the parasympathetic 
supply to the colon if this stripping is carried farther 
than the proximal il m of the artery Since, 
however, we have shown that the colomc para- 
sympatheuc supplv is fundamentally dissociated 
from this artery, we feel there can be no parasym- 
pathetic dysfunction caused in this operation, no 
matter how far the artery is stripped 

2 Resection of the rectum and lower pelvic 
colon involves interruption of these pelvic para- 
sympathetic nerves, since on the left side the fibres 
are closely associated with the left superior hemor- 
rhoidal artery , on the right side some of the right 
parasympathetic sacral fibres will be divided, since 
they run m the pelvic mesocolon, part of which is 
removed in a resecuon of the pelvic colon 


3 High resections of the colon, i e , proximal to 
the point of entry of the highest parasympatheoc 
colomc fibre (which on the average is situated at 
the mid-point of the descending colon), involve a 
break in continuity of the colomc plexuses at the 
point of resection Parasympathetic impulses w^, 
therefore, be prevented from reaching the gut proxi- 
mal to the resection Theoretically, this depnvation 
of parasympathetic stimuli to the proximal colon 
should result in functional disturbance , whether this 
obtains climcally has not as yet been demonstrated 

4 Again, m presacral neurectomy, if the findings 
of Telford and Stopford are correct, there should be 
fundamental dysfunction of the parasympathetic 
supply of the rectum and lower colon There is no 
reason to suppose that in such fundamental anatomy 
as this, there would be any comparative racial 
differences between European and Bantu, and we 
have shown that the colomc parasympathetic supply 
does not have the close association with the hypo- 
gastric plexuses Telford and Stopford suggest 
Thus, even if the presacral nerve and the upper parts 
of the right and left inferior hypogastric plexus 
were removed, there would be no vital damage 
done to the parasympathetic functions of the rectum 
and lower colon 

CONCLUSIONS 

1 The parasympathetic innervation of the distal 
half of the large bowel is derived from the sacral 
division of the parasympathetic system 

2 The nerves enter the distal colon independ- 
ently of the blood-vessels and end in association 
with the intramural colomc nerve-plexuses 

3 Periartenal stripping of the inferior mesenteric 
artery and presacral neurectomy should not interfere 
with the parasympatheuc funcuon of any part of the 
colon 

4 In resecuon of the rectum and pelvic colon, the 
parasympathetic supply to the colon will be destroyed 

5 In high resection of the colon, that portion 
of the colon between the point of resection and the 
distal point of vagal parasympatheuc supply, will 
be deprived of its parasympathetic supply 

We wish to express our thanks to Professor 
Raymond A Dart for allowing us facilities in the 
Department of Anatomy, and to Mr A Lee 
McGregor for suggesting this invesugation 
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In Its Twenty-first Annual Report, the British 
Emuire Cancer Campaign (1944) published a statis- 
tical survey of 1405 cases of primary cancer of the 
stomach compiled by the Chmcal Cancer Research 
Committee This report was based on the rephes 
to a special questionnaire which was issued to all 
the voluntary and mumcipal hospitals in the Admims- 
trauve County of London, with the excepaon of a 
few special hospitals, and was filled m by the Regis- 
trars between April i, 1938, and Sept 3, 1939 At 
the time of pubhcation of the report only a four- 
year follow-up was possible , now that Ae whole 
series has been followed up for five years, with only 
I per cent of the patients untraced, an analysis of 
the main findings, particularly as regards factors 
govermng operability and survival rate, may be of 
interest and value to surgeons 

There were 856 males (ii 7 per cent of all male 
cases of cancer registered), and 549 females (6 9 
per cent of all female cases), so that the sex ratio is 
60 9 ± 13 per cent of males, or roughly three males 
to two females The region of the stomach affected 
was known m 871 cases by operation or post-mortem 
findings and the sex ratios in these cases are shown 
in TMe I 


Table I — Site of Growth 


Site of Growth | 

Number | 
IN Site 

Percentage 

Percentage 

OP Males 

Pyloric region 

470 ^ 

, 1 

! 540 1 

6z I ± 2 z 

Mid-gastnc or whole 




stomach | 

1 287 

' 33 0 

64 I ± z 8 

Cardiac region 

114 

13 0 

64 9 ± 4 5 


871 

100 0 



The differences in the percentage of males in the 
different regions are not statistically sigmficant 
Age Distribution {Table II ) — The youngest 
cases were a female aged 20 and a male aged 21, 


Table II — Age Distribution 


Age Group | 

Males | 

Females j 

Total 

15-24 

1 

I 

z 

3 

25-34 

8 

16 

24 

35-39 1 

27 1 

21 

48 

40-44 

45 

16 

6 x 

45-49 1 

60 , 

38 

1 98 

50-54 

117 5 

55 

172 

55-59 

138 

78 

216 

60-64 

167 

113 

280 

65-69 

143 

89 

232 

70-74 

94 

72 

166 

75-79 

44 

39 

83 

80 and o\er 

12 

10 

22 


Mean age 
Standard 
tion 


Males 


Females 


60 06 ^ o 36 Mean age 

Standard de\ia- 
10702:026 lion 
Dmercnce of the means o 6i - o 62 


60 67 ~ o 51 
II 90 — o 36 


both proved microscopically, and a female aged 23, 
whose subsequent chmcal course proved that the 
condition was mahgnant, though there was no 
microscopical examination 

The mean age of the 691 patients who were sub- 
mitted to operation was 56 83 years The relation- 
ship between age, operabihty, and results will be 
examined later 

Aetiology — The occupations of 856 male pa- 
tients were arranged m order of frequency and com- 
pared with the percentage of males over 14 years 
of age in Greater London following the same occupa- 
nons, as recorded m the 1931 Census The figures 
corresponded closely enough to warrant the conclu- 
sion that the hospital admissions were a fan sample 
of the occupied population of Greater London The 
figure for clerks and typists was sigmficantly lower 
than expected, but this may be accounted for by the 
fact that many were shown m the ‘ retired ’ group, 
the previous occupation not being given The 
Registrar-General (1938) states that there is no 
statistical evidence of any connexion between mor- 
tahty from gastnc cancer and the effects of occupa- 
tion Investigations into the habits of patients in 
regard to consumption of alcohol, hasty eating, hot 
or highly spiced food did not yield any statistically 
sigmficant results, as the percentage of cases m 
which the question was not answered was too high 
and no control figures for the general population 
were available Oral sepsis was present in 26 per 
cent of the patients, the percentage of males being 
nearly twice that of females Herbert and Bruske 
(1936) found that gross oral sepsis was present in 
28 per cent of 500 unselected hospital patients, aged 
30-60, with the sexes in equal numbers, figures 
which may be used as a control 19 6 per cent of 
the patients gave a history of previous long-con- 
tmued dyspepsia, m 13 2 per cent of whom there 
had been a variable period of freedom from symptoms 
prior to the onset of the present illness and in 6 5 
per cent the symptoms had been continuous Payne 
(1940) found that in about 20 per cent of 506 cases 
seen at St Bartholomew’s Hospital the length of 
history exceeded two years 

First Symptom — Defimte pain after food was 
the first symptom in 24 7 per cent of all patients and 
vague dyspeptic symptoms in about 18-22 per cent, 
whatever the situation of the growth Those m the 
pyloric region commenced with pam not defimtely 
related to food in 24 per cent and with vomiting in 
14 7 per cent An insidious onset with asthema 
and anorexia was most common (18 per cent) in 
grmnhs of the mid-gastnc region, whilst dysphagia 
and regurgitauon of food were common mittal 
symptoms (26 per cent) of those in the cardiac region 
budden onset with htematemesis occurred in i < ner 
cent and was most frequent in growths of the cardiac 
Ston (3 5 per cent) In o 6 per cent of patients 
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there were no symptoms directly referable to the 
stomach and the diagnosis was first made at opera- 
tion or at post-mortem examination In i 3 per 
cent of patients the discovery of metastases in bonesj 
lungSj or lymph-nodes preceded that of the primary 
The onset of symptoms was stated to have been 
sudden in 22 8 per cent and gradual in 68 4 per cent 
Delay in Seeking Medical Advice — 54 5 per 
cent of all patients consulted a doctor within the first 
three months, another 10 per cent within the next 
three months, leaving 35 5 per cent in whom the 
disease was presumably of over six months’ durauon 
when first seen, but in 22 per cent the exact interval 
was not stated 

Delay in Sending to Hospital — 16 per cent 
of the patients came direct to hospital, 37 per cent 
were referred to hospital for investigation at once 
and 13 per cent after an interval of less than three 
months , but 19 per cent were treated symptomati- 
cally for more than three months and i per cent were 
told that there was nothing to worry about In 
13 8 per cent the question was not answered The 
figures for the 691 operated cases showed no sigmfi- 
cant differences from the above percentages 
Findings on Examination — 

Weight Loss — 17 5 per cent of the patients had 
lost up to 2 St in weight since the onset of symptoms, 
19 4 per cent more than 2 st , whilst in 52 5 per cent 
the exact amount was not known In only 3 8 per 
cent had there been no loss of weight 

Palpable Tumour — There was a defimte palpable 
tumour m 49 per cent of the patients and an indefimte 
mass in a further 9 per cent 

Clinical Signs of Dilated Stomach — Obstruction 
to the passage of food was diagnosed chmcally in 
33 6 per cent of growths m the pyloric region, 10 
per cent of mid-gastric growths, and 7 o per cent of 
those at the cardia An X-ray examinauon after 
an opaque meal was carried out in 68 5 per cent 
of all patients The findings are shown in Table III, 
by regions affected 


Table III — X-RAY Findings 
(Percentages)* 



Pylorus 

i 1 

Mid- 1 
GASTRIC 1 

1 

Cardia 

Regiov 

NOT 

Stated 

1 

Total number of patients 

i 

335 

1 187 

86 

355 

Filling defect 

68 5 

1 64 2 

68 6 

81 4 

Obstruction 

39 I 

90 

302 

18 3 


74 

13 9 

3 5 

5 3 

Leather-bottle stomach 

0 9 

70 

0 0 

1 42 

Negative findings or con- 
dition reported non- 
mahgnant 

5 I 

10 I 

1 

i 

11 6 

i 

1 3 I 


* As more than one finding may be recorded in a single 
case, the percentages do not add up to lOO 


At subsequent operation the site of the disease 
was found to have been correctly indicated by 
X jays in 90 per cent of the pyloric cases, 75 5 per 
cent of the cardia cases, and m 60 per cent of those 
in the mid-gastric region 

Test~nieo.l {Table /K) — ^An estimation of the free 
hydrochloric acid by means of a test-meal was 
earned out in 33 per cent of all patients 

Gastroscopy — Gastroscopy (or oesophagoscopy 
\\hen appropnate) was earned out m 10 4 per cent 


Table IV — Examination of Test-meal (Percentages) 


i 

Pylorus 

Mm- 

GASTRIC 

Cardia 

Region 

Not 

Stated 

Total number of patients 

180 ' 

9^ 1 

29 

163 

examined 


Hyperchlorhydna, above 

8 8 

87 

0 0 

30 

45 cc of N/io HCl 


Normal acidity, 20-45 c c 

15 0 

9 7 

i 

10 3 

80 

Hypochlorhydnat beJow 

12 8 

163 

10 3 

129 

20 c c 



Achlorhydria 

63 3 

65 2 

79 3 

76 r 


of all patients, and in i to x 7 per cent of those with 
growths in the mid-gastnc or cardiac regions was 
the only means by which a defimte diagnosis could 
be made 

Distant Metastases — Chmcally recognizable dis- 
tant metastases were present in 32 5 per cent of all 
patients on admission to hospital In 69 per 
cent the cervical or supraclavicular lymph-nodes 
were affected and in 5 4 per cent metastases were 
palpable on rectal examination Of 4^7 recogniz- 
able metastases 85 3 per cent were in the liver or 
abdominal organs, 3 5 per cent in the lungs, and 
3 6 per cent in the bones 

Treatment {Table V ) — The manner in which 
the 1405 patients were dealt with in hospital is 
shown in Table V 


Table V — Treatment of 1405 Patients 
Diagnosed as Cancer of Stomach 



1 Patients 

1 Percentage 

I OP Tam 

No operation or radiotherapy 1 

6S1 

1 484 

Radiotherapy 

^33 

I 23 

Operation 

691 

492 

Exploration only 

233 1 

! 26 6 

Palliative procedure 

215 1 

15 3 

Resection 

243 

173 


For comparison with these figures we have the 
staustics of the Mayo Chmc for the years 1907-38 
(Walters, Gray, and Priestley, 1942) This is 
shown in Table VI 

Table VI — Carcinoma of the Stomach 
General Data 

(Diagnosis established in 10,890 Cases 1907 to 1938 
inclusive) 



Patients 

1 

I Percentage of Total 
i (10,890) 

No operauon 

4648 

427 

Operation ' 

6242 

57 3 

rxploraiion only 1 

2431 

22 3 

Palliative procedure i 

1039 

95 

Resection 

2772 

25 5 


Morley (1937) resected in 28 per cent of 207 
cases, and Lahey (1935) m 26 per cent of I95 
cases Walton’s (1936) figure of 36 per cent appears 
to refer to cases operated on and not to the total seen 
26 per cent of all cases diagnosed may be taken 
as the average resectability rate at present 

Operations and Results {Table VII ) — ^The 
figure for ‘ operation fatahties ’ includes all deaths 
from any cause within one month of an operation, 
whether radical or palhative 



381 


CANCER OF STOMACH — A STATISTICAL STUDY 


The five-year survival rate for males for all 
radical operations was 19 8 per cent and for females 
27 I per cent 

Limitation of space compels the presentation or 
the figures m a single table, but the tables for the 


It appears, therefore, that in London 49 2 per 
cent of all cases seen were submitted to operation 
and 17 3 per cent were resected, whereas in the Mayo 
Chmc series the percentages were 57 3 and 25 5 
respectively The operauve mortahty in London 


Table F// —Operations and Results 


Operation 


Number 


Opera- 

tion 

Fatali- 

ties 


Sur- 
vived 5 
Years 


Died 

WITH 

Cancer 


Died 

WITHOUT 

Cancer 


Untraced 


Operation 

Mortality 

Percentage 


Survived 
5 Years 
Percentage 
OF Traced 
Cases 


Radical — 

Total gastrectomy 

Subtotal gastrectomy 

Partial gastrectomy (Billroth I) 

Partial gastrectomy (Polya) 

Partial gastrectomy with removal of part of 


20 

9 

27 

181 


18 

4 

8 

46 


8 


28 


2 — 

4 — 

9 I 

97 S 


I 

I 

S 


oesophagus 

Local removal of growth 

Total radical operations 
Palliative and Exploration — 
Palhauve gastrectomy 
Gastro enterostomy 
Gastrostomy or jejunostomy 
Other palliative procedures 
Exploration only 

Total operations 


4 


2 

243 


4 

80 


36 


2 

II4 


6 


7 


21 
136 

36 

22 

233 

691 


12 

39 

16 

4 

SS 

206 


I 

5 


I 

I 


44 


8 

90 

20 

17 

I7S 

424 


2 


2 

It 


90 O 
44 4 
29 6 
2S4 

100 o 


329 


57 I 


28 7 


18 2 
23 6 
29 8 


444 
21 5 


23 I 

II I 
5 3 

55 
o 6 
9 3 


* Operation fatalities are excluded in calculating survival rate 


mdividual regions showed that operauon mortahty 
was lowest in growths of the pyloric region 

For comparison we may take the following figures 
compiled from the pubhshed statisucs of the Mayo 
Chmc (Walters et al, 1942), shown here as Table 


was double that in the Mayo Chmc and the five-year 
survival rate was 23 i per cent against 28 9 per cent 
m the latter Some of the factors which might 
accoimt for these differences are examined in the 
following paragraphs 


Table VIII — Mayo Clinic — Hospital Mortality and Survival Rate 


(Extracted from Tables XXI and XXV m Walters et al , 1942) 


Operation 



Patients 

Hospital 

Deaths 

Patients 

Who 

Survived 

Operation* 

Survived 

Five 

Years 

Percentage 

OF 

Traced 

CASESt 

Total gastrectomy 

Billroth I 

Billroth II 

Anterior Polya 

Posterior Polya 

Resection by all methods 
Palliative operations 

Exploration only 

Total surgical intervention 

27 

170 

437 

659 

1264 

2772 

1039 

2431 

6242 

per cent 
66 7 

II 2 

17 6 
178 
152 

16 2 
123 

44 

II 0 

6 

136 

358 

485 

808 

1968 

802 

1971 

4741 



47 

100 

I19 

232 

564 

9 

12 

585 

348 

28 I 

24 8 

28 9 

28 9 

I I 

0 6 

12 s 


* ^eludes only patients operated on five or more years previously 
T xiospital mortality is excluded in the calculation of survival rates 


Table IX — Operability and Resectability Rates by Age (London) 


I 

2 

3 

4 

5 ] 

6 

Age 

Number of 

1 Patients 

Percentage 
Distribu- 
1 TiON OF Age ' 
1 Groups 

1 

i Operation 
Performed 

Radical 

Operation 

Operation 
Mortality 
OF Radical 
Operations 

Under 40 

40-49 

50-59 

60-69 

70 and over 

75 

159 

388 

512 

271 

53 1 

3 

27 6 

365 

193 

per cent 

787 

6 z 6 

61 I 

49 0 

170 

per cent 

307 1 

28 3 1 

21 6 

16 2 

3 0 

per cent 
43 

178 

41 7 

386 

50 0 

Totals 

1405 

100 0 

492 

173 

329 


For radical operations y =6742 P<o 001 Mean age. 


,1 five-year survival rate for males for all 
methods of resection was 28 6 per cent and for 
females 29 8 per cent 

VOL \XXIV— NO 136 


. 60 3 


26 
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percentage of operations and of radical operations in 
each age-group with the operation mortality of the 
radical operations 

Table X gives the corresponding figures for the 
Mayo Chmc senes 


double the Mayo dime figure, which included all 
deaths in hospital 

Delay in Diagnosis — The delay due to failure 
to seek medical advice early or to failure to send 
patients promptly for investigation has been dealt 


Table X — Surgical and Resectability Rates by Age (Mayo Clinic) 
(Compiled from Walters et al , 1942, Tables XVIII and XX) 


I 

2 

3 

4 

1 ^ 

1 ^ 

Age 

I Number of I 
[ Patients 

1 Percentage 
Distribu- 
1 TioN OP Age 
Groups | 

Operation 

Performed 

] 

Resection 

Performed 

i 

Hospital 

Deaths 

AFTER 

Resection 

Under 40 

40-49 1 

50-59 1 

60-69 

70 and over 

750 

2217 

3622 

3404 

897 

6 9 

204 1 

33 3 ! 

31 2 

82 ! 

per cent 

66 5 

S85 

60 5 

53 7 

47 7 

1 per cent 

1 27 6 

1 25 4 

i 274 

1 244 

1 20 0 

1 per cent 

1 48 

9 6 

165 

1 21 5 

24 Cl 

Totals 

10,890 

100 0 

57 3 

25 5 

x6 2 


Mean age = 56 2 


The figures in column 3 show that the London 
patients were older than those in the Mayo Chmc 
series, 55 8 per cent of the former were over 60 years 
of age and 394 per cent of the latter Up to the 
age of 50 years the proportion of patients submitted 


Table XI — Interval from First Symptom to time 
OF Gastrectomy 


i 

Interval j 

London 

Mayo 

Clinic* 

Number 

1 Percentage 

Number 

Percentage 

0-3 months 

SI 

21 0 

403 

14 S 

3-6 months 

47 

19 3 

497 

17 9 

6-12 months 


25 9 

342 

12 3 

Over 12 months 


2 S 9 

1530 

55 3 

Not known 

'9 1 

78 

— 


Total 

243 1 

99 9 

2772 

100 0 


* Compiled from Walters et al , 1942, Table V 


to radical operation was higher in London than in 
the Mayo Chmc, from 50-60 years it was 6 per cent 
lower, and for later ages lower still A striking 
feature of the Mayo Chmc figures is the comparauve 


with above, where it was noted that the figures for 
the 691 operated patients showed no sigmficant 
differences from those for all patients 

Duration of Symptoms at the Time of 
Gastrectomy {Table XI ) — In this table the dura- 
tion of symptoms deduced from the patients’ state- 
ments in the 243 cases submitted to gastrectomy is 
set out and contracted with the corresponding figures 
from the Mayo Chmc These two sets of figures are 
not strictly comparable, as in 19 6 per cent of the 
London patients there was a history of previous 
dyspepsia, which may or may not have been caused 
by an early cancer, and if counted as such would 
increase the numbers with intervals of over 12 
months In London only 40 per cent of the 
patients had had symptoms for less than six 
months, and only 32 per cent of the Mayo dime 
patients 

Location of Growth {Table XII ) — This table 
shows the differences in resectabihty, operation 
mortahty, and survival rate between the regions of 
the stomach 

Loss of Weight and Operability {Table XIII) 
— Figures are given showing the effect of loss of 


Table XII — ^Percentage of Radical Operations, Operative Mortality 
AND Survival, by Regions 


1 

Region 

1 

Number of 
Patients 

Radical Operations 

1 

1 Operation | 
Mortality 

Survived Five Years* 
Percentage of 
Traced Cases 

Number 

1 Percentage 

1 _ ' 

j Percentage ' 

Pylorus 

470 

168 

35 7 

2 S 0 1 

21 I 

Midgastric 

287 

6 z 

21 3 

4Z 0 ' 

303 

Carcuac 

114 

12 

105 

9 r 6 

— 

Unknown 

534 

2 

1 04 

100 0 



* Operation deaths arc excluded jn calculating survival rates 


umformity of the percentage of resectable growths 
m all age-groups and the high proportion of patients 
of 70 years of age and upwards who underwent 
resecnon, m marked contrast to the London figures 
For all age-groups, except the youngest, the London 
figures for operative mortahty, which included all 
deaths withm 30 days from any cause, were about 


weight during the six months prior to admission to 
hospital on the operabihty and resectabihty rate 
Table XIV shows the resectabihty rates in 
patients who had no palpable abdominal tumour and in 
those who had mobile and fixed tumours respectively 
51 9 per cent of the pauents who imderwent radical 
operation had no palpable tumour, about the same 
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Statistician, General Register Office, to whom this 
question was referred, advised that in comparing 
survival rates of cancer patients treated by operation 
with those treated by other means or not treated, a 
fallacy is introduced if operauon fatalities are excluded 


The mean actual duration of 1189 fatal cases of 
known duration in months was 12 42 ± o 33, stand- 
ard deviation ii 18 i 023 

Survivors — ^There were 56 patients surviving 
after five years (4 03 per cent of all cases) Of these, 


Table XVII — Expectation of Five-year Survival 


Group 

A 

1 

( 5 

i ^ 

1 ^ 

i ^ 

Number of cases 

Mean number [Maximum 
of months hved ) possible 
in 5 years from i Expected i 
onset lActual i 

Percentage of expected j 

61 

59 41 

S6 61 

34 36 

60 69 

24 

S 8 00 

3465 

3466 
6342 

91 

39 74 

36 42 

24 33 

43 12 

32 

60 00 

56 99 
2303 

4041 

I 2 S 3 

39 88 

34 37 

1490 

2744 


from the treated group while leaving in patients who 
died within a short period without treatment, as the 
operation fatahties must be taken account of in 
weighing up the patient’s chances of bving five years 
He therefore advised the use of an actuarial method, 
which means calculating from a hfe table the total 
months expected to be hved during the five-year 
period by a group of persons in the general popula- 
tion having the same sex-age distribution as the 
group of patients dealt with, from which the mean is 
calculated The mean number of months actually 
lived by the group of cancer patients from first 


36 had been treated by partial gastrectomy, 7 by 
palhative operations, 2 by radiotherapy, i had 
exploratory laparotomy only, and 10 had not been 
treated Details of the 36 patients who had had 
partial gastrectomy performed are given in Table 
XVIII 

The mean age of the 17 male survivors at the time 
of operation was 50 2 years and of the 19 females 
53 6 years The mean duration of symptoms at the 
time of operation was less than six months in 35 
per cent of the males and m 26 per cent of the females, 
from 6-12 months in 47 and 31 per cent respectively 


Table XVIII — Partial Gastrectomy — Survivors 


Radical Operations 

Operative Mortality 

Survived Five Years* 

Sex 

i 

Number 

! 

Number 

1 

Percentage 

j Number j 

Percentage of Traced 
! Cases 

Male 

Female 1 

1 

143 

too 1 

[ 1 

33 1 

27 

1 

i 37 8 

1 27 0 

17 

19 j 

19 8 

27 X 


♦Hospital mortality is excluded m the calculation of survival rates 


symptom to death or the end of the five-year period, 
whichever happens first, is calculated and expressed 
as a percentage of the normal expected for that group, 
making allowances for cases followed up for less than 
five years In Table XVII the expectation of hfe m 
months worked out in this manner is shown for the 
following five groups of cases — 

Group A — 61 cases of pyloric carcinoma with- 
out lymph-node metastases treated by parual gastrec- 
tomy 

Group B — 24 cases of midgastric carcinoma 
without lymph-node metastases treated by parual 
gastrectomy 

Group C — 91 cases of pyloric carcinoma with 
lymph-node metastases treated by partial gastrec- 
tomy 

Group D — 32 cases of nudgastric carcinoma 
with lymph-node metastases treated by parual 
gastrectomy 

Group E — ^All cases of known durauon, treated 
or imtreated 

These figures show that parual gastrectomy in 
the early stages, before the lymph-nodes were m- 
volved, gave an expectauon of survival for five years 
of 60-63 per cent of normal, whilst after involvement 
of the lymph-nodes the expectauon was reduced to 
40-43 per cent of normal 


At operauon 10 (58 8 per cent) of the male pauents 
and 13 (68 4 per cent) of the females were found to 
have no metastases in the lymph-nodes The 
diagnosis was microscopically verified in all but 3 
of the 36 pauents 

The mean age of the 10 survivors who were not 
submitted to operauon was 64 2 years Two pauents 
refused the explorauon which was advised and one 
underwent gastro-enterostomy subsequently The 
diagnosis in all cases was based on a posiuve X-ray 
report and in 5 there were gasuoscopic examina- 
uons, in I of which the condiuon was pronounced to 
be mahgnant There were no biopsies A defimte 
opimon that the condiuon was non-mahgnant has 
smee been given m 4 pauents and appears to be 
ju'Ufied m the others 

Basis of Diagnosis {Table XIX) — ^This table 
shows the evidence on which the diagnosis was based 
in all 1405 cases 

There were 34 pauents m whom the nature of the 
case was not diagnosed chmcally, but was revealed 
at operauon or post-mortem There were, m 
addmon, 24 pauents in whom the diagnosis was 
subsequently changed (after operauon in i case, on 
post-mortem evidence in 5 cases, and in view of the 
chmcal course of the case in the other 18), and the 
cases were deleted from the register before the end 
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have no significance m the after-history In the course 
of the examination of the C N S , lumbar puncture 
was done on Jan ri and Jan 12 This was successful 
only after several attempts More than one interspmous 
interval was punctured He was discharged on Jan 15 
Five days later his mother brought him to hospital 
because she had found that he had backache The child 



Fig 526 — Radiograph, Jan 20, 1945, after the onset 
of backache 






FiG 528 — Radiograph 19 days after onset of symptoms 
Marked narrowing of space between L 2 and L 3 and between 
L 3 and L 4 

was admitted for one rught for observation A radio- 
graph taken on that day was reported as showmg no 
abnormality of the spine (Fig 526; Lumbar puncture 
was repeated and this time no difficulty was encountered 
The child seemed well and was sent home on Jan 22 
The cerebrospinal fluid was normal 

One week later the mother brought him back and 
this time she was seriously alarmed because he was 
listless and unwiUmg to sit up or walk He cried out 
in his sleep and complained of pain m his back when 
moved He was re-admitted at once (Jan 29) The 
temperature on admission was 99“ he was pale and 
retful and looked apprehensive The heart and lungs 


were clear, the abdomen soft, and the reflexes present 
and equal on the two sides No muscular tenderness 
was found anywhere and there was no tenderness of the 
spine All the same, the child resented being touched 
or moved, and although he moved his legs as he lay in 
bed, passive flexion of the spine, by bringing the knees 
upwards on to the chest, was verj' painful The child's 



4 


Fig 527 — Radiograph n days after the onset of sym- 
ptoms Narrowing of space betneen L 2 and L 3 





Fig 529 — Radiograph shov. ing erosion of upper surface 
of L 4 weeks after onset 


movements were most abnormal He walked cautiously, 
holding his back very stiff, and when asked to sit up in 
bed, he raised himself from the lying to the sitting posture 
by supporting his weight on his hands with his elbows 
extended He awakened at in>-ervals during the night 
screaming with pain 

I was asked to see him for the first time on Feb 2 
It was obvious that he had an acute spinal lesion, but the 
nature of the lesion was obscure Radiography of the 
spme was repeated (that is, ii days after the first X-ray 
examination), and now showed a sbght narrowing of the 
intervertebral space between L 2 and L 3 (Fig 527 ) 
There w^as no X-ray evidence of a bone lesion The 
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temperature was now 100°, the W B C 103875, and 
the Mantoux test was negauve in i-iooo and i-ioo 
The next day the child was put in a plaster bed 

The chnical history durmg the next week was com- 
plicated by a sharp attack of chtcken-pox, with a well- 
marked rash and a few signs m the chest For ten davs 
he had an irregular temperature, at times rising as high as 
102° It was difficult to decide how far the febrile 
reaction was accounted for by the chicken-pox, and how 
far, if at all, it was due to his spinal lesion The progress 
of the spmal lesion is best followed on the radiographs 
These show that fairly rapid progression of the original 
lesion between L 2 and L 3 was comphcated by narrowing 


performance of a difficult lumbar puncture, the rapid 
progression of the radiological evidence of spinal 
mjury, and the apparent value of penicilhn m the 
early stages of treatment Experience of this case 
had made me view lumbar punctures, in children 
especially, with added respect In the event of 
backache following a lumbar puncture, whether for 
diagnosis, treatment, or ansesthesia, a radiograph of 
the lumbar spine should be done, and if negative, 
should be repeated within ten to fourteen days 
The hterature on the subject of lumbar puncture 
injunes is not extensive Pease (1935) seems first 
to have recogmzed the real sigmficance of the 





FlO 530 —Radiograph, Oct 10, 1945 Bone healed and 
vmete“°?pa“7'™‘^ permanent narrowing of inter- 

between L 3 and L 4 {Fig 528) and that bv 
March 6 there was shght erosion of the upper surface of 

AebodyofLdCa^ 529) By April 6 SgSosion 

was surrounded by sclerosed bone, and the^ahnement 
of Ae venebr^ had improved This immov^em m 
defimnon conunued, and the last radiograph on Ocr 

of Z S 

and he was therefore treated fer j ° ®P^tie 
bv conunuous intramuscular dnp 
umts daily from Feb la to Feb tS ^ ^ 50,000 

on Feb 20, and vv,rh tie ^ He became afebnle 
March 25 to March 20 he of five days from 

rest of his illness afebrile for the 

ture rose m the tempera- 

complamed of backache an^f^ occasions and the child 
from that date sSlv His health 

iveeks m the plaster ted be wallt ‘^urmg the last 
It was extremdy diffiralt to 1 eeo h?m that 

ment in the pl^teLt^d was 
' ^ ’ ^or five months From Time 22 to 
ambulant, wearing a plastertaS He 

Sd V hen S NovtSef 

DISCUSSION 
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sequence of lumbar puncture and prolapse of the 
intervertebral disk Billmgton (1924) had previ- 
ously discussed the relationship between spondylitis 
and lumbar puncture m cases of memngococcal 
memngitis He said, “ the spinal needle may easily 
afford a direct means of inoculatmg the lower lumbar 
vertebrtE and disks with the memngococcus ” Of 
the 35 cases of spondyhtis m his series, 8 had partial 
or complete destrucuon of a disk in the lumbar 
region Pease allows that inflammatory reaction 
may be set up in the bony and articular elements 
of the spine, but he is obviously more impressed 
with the mechamcal effects of the mjury inflicted' 
by the needle, and it is to this that he attnbutes 
the narrowing of the disk His account of the 
condition is based on 12 cases In 3 cases, all 
children, he gives a complete chmcal history The 
spinal puncture was done in one case to injec. air 
for an encephalogram, m the second for the admims- 
tration of serum in a relapsing case of memngitis, 
and m the last for diagnosis in a case of pohomyehtis 
Pease relates his experience m yet another case 
which was admitted moribund from mihary tuber- 
culous memngitis A lumbar puncture was done 
for diagnosis and the needle met an obstruction 
An immediate radiograph was taken with the needle 
in situ It was found that the needle had penetrated 
the intervertebral disk and was impingemg on the 
inferior border of the fourth lumbar vertebra The 
needle, ^ter withdrawal, was found to contam 
matenal from the nucleus pulposus Fortunately 
a radiograph had been taken before the lumbar 
punctme and was normal The radiograph taken 
immediately after the needle was withdrawn showed 
a narrovvmg of the mtervertebral space between 
the fourth and fifth lumbar vertebrs 

in (1936) reported 5 cases, all 

in adults, whose ages varied from 24 to 51 years In 

punemres had been done for 
mduction of spmal anssthesia and the latent penS 
between the puncture and the onset of sym?Sms 
vaned considerably The symptoms 4 % m dl 
cases, severe backache, ngidity of the spme’, spasm 
of the erector spin® muscles with the^spme in a 

on pressure 

«v.r/l “LSS 
fa d„g„o,« 
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Everett (1942) agrees that the probable cause of the 
condition is a sloiv seepage of the nucleus pulposus 
through the annulus fibrosus This, he says, may 
occur directly through a tear in the annulus fibrosus, 
or by weakemng of the annulus through an inflamma- 
tion set up bv the mtroduction of the needle He has 
experience of 3 cases, 2 following diagnostic lumbar 
punctures, and i, spinal antesthesia 

Epps (1942) relates the history of a man who had 
five punctures done for meningitis, the last of which 
took thirty-five minutes The patient complained 
of shooting pains down his legs as repeated attempts 
were made to pierce the theca Three to four weeks 
later sudden severe low backache occurred, which 
caused him to collapse in three days 

The history of all these cases is of severe backache 
following a lumbar puncture, and, sooner or later, 
disabhng the patient The cases following spinal 
antesthesia seem to show a longer latent penod 
between the puncture and the onset of symptoms, 
and on the whole the symptoms seem to come on 
more rapidly in children than in adults The 
X-ray findings are always of a narrowing of one dr 
more intervertebral disks Some cases show minor 
lesions of the vertebral bodies adjacent to the affected 
disks In my case there was a tendency to subluxa- 
tion Opimon IS almost unanimous that the imtial 
lesion IS a tearing of the annulus fibrosus by the 
needle , the part, if any, played by sepsis is not clear 
Most authors content themselves by citing ‘in- 
flammation ’ as a possible or probable contributory 
factor Where the puncture has been done in a 
case of memngitis, the orgamsm infectmg the 
memnges is a possible cause of the inflammation of 
the disk In my case the chmcal improvement of 
the child after a short course of penicilhn lends 


support to the view that a low-grade sepsis did, in 
fact, comphcate the case The mechamcal factor 
seems on all counts to be much more important, 
and persistence in attempts at lumbar punctures by 
an unskilled operator is most certainly to be avoided 
These cases provide a warning against extreme 
flexion of the spine when the needle seems to meet 
an obstruction The possibihty must be kept in 
mind, more especially m children, that this may 
lead to increased prominence of the disk backwards, 
and increased danger of its injury by the needle 

Treatment — few of the less severe cases have 
been successfully treated by rest in bed for a matter 
of weeks For all severe cases some type of spinal 
support IS essential The best form of treatment is 
probably a plaster-of-Paris bed for at least three 
months, followed by a plaster jacket for a further 
three months Full recovery can be expected if the 
treatment is efficient 

SUMMARY 

A case is described in which diagnostic lumbar 
puncture in a child was followed within a few days 
by severe backache and ngidity of the spine Radio- 
graphs demonstrated the rapid development of pro- 
lapse of the intervertebral disks Treatment by 
spinal support was successful The aetiology of 
the lesion is discussed 
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A REPORT ON FOUR CASES OF CONGENITAL GENU 
RECURVATUM OCCURRING IN ONE FAMILY 

By AUBREY L McFARLANE, Kingston, Jamaica 


The condition known as congemtal genu recurvatum 
or congemtal dislocation of the knee was described 
as early as 1822 by a Swiss observer, Potel 

According to the hterature on the subject, the 
condition consists of a fixed hyperextension of the 
leg at the knee-joint, often associated with other 
congenital abnormalities, especially club-foot and 
congemtal dislocation of the hip , the condition may 
be umlateral or bilateral Usually the patella 
remams undeveloped omtil the condition is corrected 
and normal functional stresses are restored 

Various theories as to its causation have been 
advanced, but Aiiddleton (1935)3 who made a 
thorough investigation of this condition, came to the 
conclusion that the condition is due to an intra- 
utenne degeneration of muscles giving rise to a 
muscular contracture Nickerson (1945)3 quoting 
Berkheiser, states “ In the human bemg, bom 
with genu recurvatum, the patella fails to develop 
imnl the deformity is corrected surgically and 
natural functional stresses are restored, after which 
the patella enlarges and develops ” 


The following series consists of four cases, a 
coloured woman and her three children All the 
children had different fathers , none of the fathers 
had any congemtal abnormahty, and, so far as could 
be ascertained, all the grandparents were normal 
It was not possible to obtain any history farther 
back m the faimly tree 

CASE REPORTS 

Case I — ^J M , a female child, was first seen in 1937, 
at the age of 10 months, suffermg from bilateral congemtal 
genu recurvatum (Fig 531) Mampulative reduction 
followed by plaster casts failed to produce sansfactory 
results Surgical operanon was performed through 
a straight incision on the anterior surface of each knee- 
joint, the quadriceps tendon was dissected out from the 
muscles , reducnon of the deformity was easily accom- 
phshed , the joint was held m about 15° of flexion by an 
assistant , the V-shaped wound was sewn up as a Y, and 
the skm closed by interrupted silkworm-gut sutures 
The limbs were placed in plaster for six weeks, and, 
when the cast was removed, there appeared to be some 
shght tendency for the dislocation to recur The cast 


CONGENITAL GENU RECURVATUM 


389 


renewed and the child allowed to exercise in the bter, o^*®jy^^f^j^^er7^o^rrecterby^ manipulatiSi and 

- - - - - — - " 




Pig 531 — Case i Lateral and anteropostertor radiographs of both knees before operation 



I f 


i 


\ 


When last seen, in Not ember, 1945 {Ftg 532), the 
joints shotted normal function and range of movement, 
but there ttas a shght degree of bilateral genu valgum 

Case 2 — A 1 , a male child, ttas -seen in 1943, at the 
age of 17 months He had the foUottmg congemtal 
abnormahnes Bilateral genu recurvatum (P:g 533), 
bilateral tahpes equmovarus second degree, a cleft of Ae 
postenor half of the soft palate, abnormally large second 
and third toes of both feet 

Mampulation failed to reduce the dislocation, so 
operation ttas done on the right knee, and, eight weeks 


8 9 43 


Fig 532 — Same case Radiographs taken 61 years 
after operation 


for several months, and eventually the child was given 
club-foot boots and light metal splints 

When last seen, in November, 1945 (Fig 534), his 
gait, legs, and feet appeared normal, and the knees showed 
a normal range of movement 

Cose 3 — C W , a female infant, was seen m March, 
f 945 j aged 3 months, suffermg from (i) Gastro-enteritis , 
(2) Bilaterd congemtal genu recurvatum 

X-ray pictures were taken of both knees (Fig 53 5I, 
and these show the typical defomuty no treatment was 
given for the genu recurvatum, as she died of gastro- 
ententis shortly after admission 
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Case 4— L W, aged 27 years, the mother of the 
three precedmg cases, was asked to attend at the hospKal 
for exammauon She appeared mentaUy normal, ^pable 
of eammg her hvmg as a basket-maker, considerably 
below average height, with unusually short nose with 
low bridge, marked spmal scohosis, and some forward 
bulging of the sternum The knees showed a small 
range of movement only, and the condyles of the femma 
could be felt below and behmd the upper ends of the 
tibia In addition, there was hyperextension at the 
elbows, some bony deformity of the heads of the radu , 
the second and third toes of both feet were abnormally 


very far It would have been interesting to know 
whether any of the great-grandparents had any 
similar deformities As the fathers were all different, 
the hkehhood of inheritance from the paternal side 
may be excluded 

Two of the cases received surgical treatment 
at an early age, when operation proved the condition 
to be easily corrected by surgical means, after 
reduction by mampulation had failed These two 
cases, when seen last, appeared to be developing 
normally, proving that early surgical treatment may 



Fig 536 — Case 4 Lateral radiographs of both knees 
The loner end of the right femur is behind the upper end of 
the tibia Note also the anterior bomng of the tibia, the 
deformed lower end of the femur, and the presence of well- 
developed patelte 


long and webbed at the bases She walked with a 
pecuhar rockmg gait, due to her mabdity to flex the knee- 
joints 

Radiographs of the hips (not shown), revealed bilateral 
coxa valga , radiographs of the knees (Fsg 536), show 
well-developed patella on both sides On the right side, 
the lower end of the femur is deformed, and displaced 
backwards and downwards m relauon to the ubia , 
there is a depression on the anterior surface of the femurl 
just above the condyles, which articulates with the 
postcnoT bp of the upper end of the Ubia A sunilar 
condiuon is present on the left side (Fw These 

pateUa are both well-developed 


DISCUSSION 

Four cases of congenital genu recurvatum are 
presented in this senes, the three children havmg 
inhented this congemtal deformity through the 
mother The family history could not be traced 


Fig S37 — Same case Anteroposterior radiographs 

result m normal growth with full range of move- 
ment 

Case 4 shows one of the end-results of the 
untreated case, 1 e , complete posterior dislocation 
of the femur at the knee-joint, also that the patella 
may develop, even though the normal stresses are 
altered and the deformity remains uncorrected 

Other congemtal abnormahties were present 
m two of the cases (Cases 2, 4) which are commonly 
seen m congemtal genu recurvatum 

I have to thank Dr C H Parkin, Radiologist of the 
Fubhc Hospital, Kmgston, for his help and advice 
m these cases , also several other members of the Staff 
for their assistance , and the Director of Medical 
Services for permission to pubhsh this -article 
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THE SURGICAL PURSUIT AND REMOVAL OF A METALLIC 
FOREIGN BODY FROM THE SYSTEMIC VENOUS CIRCULATION 

By william W DAVEY, Surgeon, RAF 
AND GEOFFREY E PARKER, DSO, Surgeon, RAMC 


This is the unique tale of the finding, pursuit 
through the heart and some of the mam veins, and 
final capture of a shell fragment, with survival of the 
patient 

CASE REPORT 

The patient, aged 19, sustained a shell wound in the 
left clavicular region on Feb 12, 1945, at 17 00 hr At 
21 15 hr his condition was “fairly good, but pale, 
appears to have lost a fair amount of blood, and there is 
almost a pint on the stretcher and blankets ” 



Ftg 538 — Radiograph taken on March 5, 1945 > showing 
foreign body in upper anterior mediastinum 

First Operation — Notes at the Field Surgical Unit 
“ Penetrating wound over point of left shoulder — large 
hffimatoma over scapula — direction of wound track 
medial — clavicle intact The cephalic vein found torn — 
ligatured Wound track laid open in search of hsemor- 
rhage Small metalhc foreign body removed but seems 
very small to have caused wound and another fragment 
may have entered the chest or mediastinum Chest 
appears clear Penicillin spray to wound and partial 
primary suture ” 

These observauons of the Forward surgeon were 
remarkably accurate in view of the subsequent findings 

Pemcillin, 450,000 units, was given in the succeed- 
ing four days X-ray examination showed the presence 
of a metalhc foreign body in the upper anterior medi- 
astinum (Fig 538) There were no chest signs or sym- 
ptoms and no abnormahty of the left upper limb was 
noted except for numbness of the left thumb and fore- 
finger It was decided to postpone further operation 
until the superficial wounds were healed The patient’s 
general condition being satisfactory, he was evacuated to 
Base 

At Base on Feb 28 the patient’s condition was good 
He had a wound extending from the left acromion process 
to below the inner third of the left clavicle (Fig S39)) 
healed m its inner half, clean and granulatmg in its outer 
half On March 6 X-ray exaimnation confirmed the 
presence of 3 foreign body lying in the anterior medias- 
nnnm about i in deep to the manubrium at the level of 
the costochondral luncuon and lying centrally (Fig 538) 


It was decided to embark upon a second operation for the 
following reasons (a) Complaint of slight retrosternal 
pam , (b) Slight evemng rise of temperature , (c) Possi- 
bility of abscess formauon , (d) Possibility of secondary 
haimorrhage from one of the great vessels in the vicimty 
Second Operation (G E P ) — 

First Stage This began at 10 30 am on March 7 
under endotracheal gas, oxygen, and ether A C-shaped 
incision exposed the second and third left costal cartilages 
and the sternum at that level (Fig 539) The second 
costal cartilage and a portion of the manubrium were 
resected after separating the left pleura digitally and the 
foreign body was at once felt lying apparently behind the 
left innominate vein, above and m front of the arch of 
the aorta During the dissection to clear the left in- 
nominate vein the fragment was felt to roll away from the 
surgeon’s fingers and after a short search it became 
apparent that it had disappeared completely from the 
operative field This led to the conclusion that the foreign 
body had been actually vnthin the lumen of the vein 



Fig 539 — Colour photograph taken on Nov 6, I 94 S> 
showing original wound and operation incisions 


(Fig 540), that It had been dislodged by the dissection, 
and now moved proximaUy with the blood-stream 
towards the heart There was no change in the patient’s 
condinon, but the table was at once placed in the reverse 
Trendelenburg position m an attempt to prevent the 
fragment from passing from the right auricle to the 
ventricle, which it was thought would result either in 
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immediate death from cardiac embarrassment or total 
infarction of one or other lung by blocking of either nwm 
pulmonary artery Immediate X-ray examination {.rtg 
541) showed the fragment to be lying in the right auricle. 



Fig 540 — Diagram showing the intravascular course 
of the foreign body 

at approximately the level of the entry of the inferior 
vena cava After givmg a blood transfusion, the opera- 
tion was continued one hour later A further check 
radiograph confirmed the position of ^e foreign body 
(F>g S4I) 


was grasped in the forceps It proved, however, to be 
fixed obbquely and impossible to remove except by a force 
which would tear the wall of the vena cava or the auricle, 
or both, and the grip of the forceps was released Im- 
mediately this illusive fragment moved away, passing 
down the inferior vena cava To make sure of this at 
this stage the reverse Trendelenburg position was 
increased to the maximum which the table allowed The 
opemng in the auricle was enlarged to admit a finger to be 
mtroduced and passed down the inferior vena cava to 
venfy that the fragment had not lodged in the opemng of 
one of the hepatic veins The auricle was closed in two 
layers and the pericardium closed by interrupted sutures 
after insufflation of pemcUhn-sulphathiazole powder 
Radiography now showed the foreign body lying m the 
right common iliac vem just below the junction of the 
common iliac veins (Ftg 542) 

The patient’s condition had deteriorated, but no more 
than imght have been expected havmg regard to the 
magmtude of the operative procedure and the sudden 
loss of blood which occurred durmg the opemng of the 
right auncle His condition was not such as to render the 
fiurther pursuit of the fragment too hazardous It was 
felt this should be done at once as there was a danger of 
the foreign body being drawn back into the heart during 
coughing or post-operative vomiting, when pressure in 
the great vems is negative and the patient would not be 
in the reverse Trendelenburg position 

Third Stage The right common iliac vem was 
exposed through an obhque extraperitoneal incision 
parallel to the ingvunal hgament and the fragment mam- 
pulated digitally from its dangerous position in the 
common iliac vein mto the cul-de-sac of the right mtemal 
ihac vein (Fig 540) The vem was ligatured proximally 
and the fragment removed It was found to be a jagged 
shell fragment, half the length of and approximately the 
same diameter as a Woodbrne cigarette (i X J X iin) 
Condition on Conclusion of Operation — ^T he 
patient was 44 hours on the table He was considerably 



Fig 541 —Radiograph taten at 13 oo hr 
1945 showing foreign bodj in the right aunde 
diaphragm 


on March 7, 
just above the 



Second Stage The pencardium was exposed throueh 
a reveree C-shaped incision incorporating the lower lumt 
of *e first inasion (Fig 539 )j the third, fourth, fifth and 

corresponding part of the 
sternum being reseaed An obbque 
incision was made through the pencardium The heart 
w as exposed and the foreign body felt m the intrapencar- 
dial portion of the mfenor vena cava (Fig 540) A pair of 
forceps was introduced into the aunclf ^ough a S 
masion m the middle of a purse-strmg suture, ®care being 
taken to exclude air from the auncle, and the foreign bodf 


waV Tfio Th- waxen pauor His pulse-rate 

was 160 Throughout the succeedmg 12 hours the 

remained between 160 and 170 and the systolic 
blood-pressure betiveen 100 and 120 mm Hg Resmra- 
^36), shallow, and distrefsfd aVK, 
subcutaneous 

MM of constituted the chest waU over the 

^ masions, compensating for a con- 
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from the nght mternal ihac vem As far as the 
authors know, such a surgical adventure with the 
survival of the patient is imique m medical history 

We are indebted to Mr Hennell for the colour 
photograph 
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THE ELIMINATION OF ‘APPARATUS INERTIA’ IN THE 
TREATMENT OF FRACTURES 

By G F DOMMISSE, Ex Major, S A Medical Corps 
AND E J NANGLE, Beit Fellow, Ex Captain, S A Medical Corps 


The success of the Thomas splmt m the treatment of 
fractures of the femur may be atmbuted to two 
mam factors— namely (i) The immobihzation 
of the fracture which it affords , and (2) The degree 
of mobihty which it allows the patient in bed 

In this respect it is of mterest to recall the fact 
that Hugh Owen Thomas himself suspended the 
splinted limb by means of a system of ropes and 
pulleys, but that his system of suspension was for- 
gotten and only his splmt remembered It was> 
however, soon recalled 

SuccessM methods of suspension of the limb, 
i^obihzed m a Thomas splmt, were devised by 
Pearson and Drummond, and by Smclair durmg the 
Hodgen and Hamilton Resell 
dewsed methods whereby the Thomas splmt was 
modified or dispensed with entirely, and each of 

^ced traction ’ hSTee^ apSran d^E L^pIrqS 
harson (1936) stated “ There ^n be httle Sbt 
that the most effecnve control of the fracmre 
combmed with the maximum comfort of the oatient’ 
IS to be obtamed by the use of some form of suspended 
splmt which is so counterbalanced that it follows the 
movements of the patient m bed, withom 

tracnon bemg appreciably altered ” 

of the"feSurXty1n°mcS^^^^ 

afford maximal mobihtv to ^he ® tendency to 

m .2”^re i EiBr 

years, and to deoend months or even 

for the occasion^ almtiS m nursmg staff 
essenual to mamtam cnmfr,« which are 

skm, renal em 

becomes as much^ a wonder that he 

surgical, and that rehabdirntln!, as a 

Mow o 

It IS apparent that Process 

■» .he sheer 


apparatus, and it is to this factor that we apply the 
term ‘ apparatus mertia ’ 

A method of suspending the limb, immobihzed 
in a Thomas splmt, is described, and the method 
expanded to include all those fractures and diseases 
of the spme, pelvis, and lower extremities which 
require immobilization m bed It elimmates ‘ appar- 
atus mertia ’, affords the patient maximal mobihty, 
and does not m any way mterfere with the immobil- 
ization of the affected part 

The method employs a system of compoimd 
pulleys, of the same type as is used by engineers in 
hoistmg weights of great magmtude , for it is only 
by the use of this type of apparatus that an efficient 
machme may be obtamed 
Details of treatment of the standard types of 
lesion only are given below, and it is apparent that 
numerous modifications to suit mdividual cases may 
readily be devised 

We first employed this method of treatment in 
cases which occurred durmg the final ‘push’ in 
Italy m Apnl, 1945, and have contmued its use m a 
wide vanety of cases smce that time There have 
been no contra-indications to its use, and the advan- 
tages are discussed below 

foUows^— to mdividual types of lesion is as 

A FRACTURES OF THE HIP AND UPPER 
SHAFT OF THE FEMUR 

A considerable proportion of our cases with the 
above type of lesion were battle-casualty compoimd 
fracmres Immobilization was therefore obtained 
by the use of the double-hip, plaster-of-Paris spica 



mcotporation i?pIas°«’’cS 'dunni'a®'^’ which is used for 
iorms a ‘ suspension point ’ application, and which 
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to result m bony union m young adults Immobiliza- 
tion in the double-hip plaster spica was once again 
provided 

‘ Suspension points ’ on the plaster cast are 
created durmg its apphcation, and they consist of 
stout wire loops at groin and knee level on both 
sides The type of wire loop employed is shown in 
Fig 543 and the limbs of the loop are incor- 
porated in the cast by a few short plaster slabs and a 
few turns of the plaster bandage 

It IS emphasized that the limbs of the wire loops 
do not encircle the trunk or limb of the patient, but 
are apphed to the anterior aspect of the cast alone 
This eliminates the danger of their cuttmg into the 
plaster and causing pressure sores 

Occasionally it is necessary to provide a fifth 
suspension point at ankle level on the affected side, 
in order that maximum mobihty may be obtained, 
but It IS obvious that there will be individual vana- 
tions for individual cases, and that it is only by a 
system of trial and error that complete satisfaction 
IS obtamed 

The method of suspension of the patient is 
diagrammatically illustrated in Fig 544 below 

A shng of stout cord is attached to the two wire 
loops on each side, and one of the wheels of a 
compound pulley is made to engage upon these 
shngs The other wheel of this pulley forms part 
of the suspensory mechanism, and a pulley system 
with a mechamcal advantage of three is employed 
on each side This enables the patient to raise and 
lower himself with ease, and to support himself 
on the sound leg withm a matter of days after 
operation The effects of gravity may be reduced to 
whatever extent one desires by merely adding to or 



Fig 544 — Method of suspension of the double-hip plaster 
spica Two lA eights, each with a mechamcal advantage of 
three, afford a total liftmg power * of 75 5 which is adequate 

for the average patient, but may be increased m the case of the 
old or frail 

subtractmg from the weights at the foot of the bed, 
and in the average type of patient it is found that 
two weights, each of izj lb , which give a hftmg 
power of 75 lb , are adequate In the old and frail, 
or in the large and heavy, these may be increased 
to a point just short of which they will maintam 
the patient in a permanently suspended position 
Our oldest patient was a male aged 78 years who 
suffered from congestive cardiac filure at the time 
of his admission to hospital 


He experienced no difficulty in raismg himself 
from his bed on the day of his operation, after he 
had been given assistance to the extent of approxi- 
mately 66 per cent of his body plus plaster-cast 
weight There were no post-operative pulmonary 
or other complications m ftis case 



Fig 545 — Battle casualty (shell wound) Compound sub- 
trochanteric fracture of the right femur Note the c'ccellent 
condition of the patient and the case with which he is able to 
raise himself He is also able to stand on the sound leg and 
these exercises are performed within a day or two after applica- 
tion of the plaster cast 

It IS occasionally necessary to apply tracnon to 
a hmb which is immobilized in a plaster hip spica 
This IS readily accomplished by inserung a Stein- 
mann’s pm through the tibial tuberosity, and mcor- 
porating it in the cast Shding traction is then apphed 

to the pin in the standard manner, and it does not m 
any way interfere with the mobility of the patient 
A photographic reproduction of a patient per- 
formmg active exercises is shown in Fig 545, and it 
will be noted that his expression is enUrely free from 
strain, effort, or fear of pain 

When quick-settmg plaster-of-Paris is used, it is 
possible to suspend the patient within an hour or 
two of the apphcation of the cast, and this is of 
great value in promoting drymg of the posterior 
half Other advantages of this form of suspension 
are discussed below 

B MID-SHAFT FRACTURES OF THE 
FEMUR 

The method of choice for immobilization of this 
type of lesion was by the use of the Thomas splint, 
and skeletal traction from a pin through the tiblal 
tuberosity or slon traction was applied 

Small wire loops are attached to the proximal and 
distal ends of the limbs of the sphnt, either by welding 
or by a few turns of a plaster-of-Paris bandage The 
immobihzed limb is suspended from these loops by 
cords leading through Ae lower wheels of a com- 
pound pulley, and the ‘ rocking action ’ which is 
obtained at this compound pulley allows the patient 
to assume the upright position with ease 

The method is illustrated diagrammatically m 
Fig 546 

We employ shding traction from a tibial tuberosity 
pm as a routme measure, as it is effective and requires 
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no further adjusting after reducuon has been secured 
It has the further advantage of pennittmg a limited 
range of movement at the knee-j^omt, by virtue of 
the hinged joint of the knee-flexion-piece upon 


maintained by means of plaster-of-Pans shngs 
rather than cahco or canvas, and these then 
required no further adjustments to prevent the 
posterior angulation which is so hable to occur with 


lal'tpr 



Fig 546 — Apparatus used in mid shaft femoral fractures 
Slidmg traction is employed, and inset shows metal loop at the 
distal end of the splint for guiding the traction cord and pre- 
venting alterations in direction o£ traction during the move- 
ments of the patient Type of compound pulley used is also 
illustrated in insets 

which the leg is made to rest On the other hand, 
when skm traction is apphed, the Thomas sphnt 
Itself is bent through about 15° at the level of 
the knee-joint, so that no knee movements are 
possible 



Fjg 547 — ^Battle casualty (shell wound) Compound frac- 
ture of mid-shaft of right femur The patient stands upright, 
without the direction of the traction being altered JVore 
When the patient stands up the direction of traction of the 
suspending apparatus is in a headward direction, maintaining 
the apposition of the ring of the splint against the ischial 
tuberosity 

They were extremely well tolerated, and m no 
case were they responsible for the development of 
pressure sores Posterior angulation, due to severe 
muscular wasting of the part, was not a serious factor 
in our series of cases, for the mobility of the patient 
mihtated m no uncertain measure against this 
wasang 


A guidmg loop at the base of the sphnt, 
shown m inset in Fig 546, prevents alteration 
in the line of traction on the limb dunng 
movements of the patient, and he is therefore 
able to swing himself from side to side, as 
well as to stand upnght in bed 

Fig 547 shows a photograph of a patient 
‘ in action ’ 

It IS reahzed that many surgeons prefer 
fixed traction as opposed to shding, and this 
may be secured by one of two modifications 
The traction cord may be secured to the 
base of the Thomas splint and its tension 
adjusted daily in the usual manner In this 
case, a small weight will suffice to ease the 
pressure of the ring of the sphnt on the ischial 
tuberosity and so prevent pressure sores at 
that site 




Fig 548 — Shding traction, modified by the insertion of a 
pulley attached to the distal end of the Thomas sphnt The 
friction between the cord and the splint at point marked X is 
so great that the apparatus may be regarded as providing fixed 
traction from this point This method eliminates the need for 
daily adjustments to the traction of the fracture 


A more sausfactory method has, however, 
been used by us with effect, and it has the 
advantage of eliminating the need to perform daily 
adjustments of the tension on the tracuon cord It 
IS illustrated in Fig 548 

Accurate fitting of the ring of the sphnt is ensured 
m all cases, where necessary, by the insertion of a 
shell dressing or firm pad of wool between the 
ring and the ischial tuberosity 

In compound fractures where accurate reduction 
of the fracture was secured under direct vision prior 
to delayed primary suture, the reduction was 
\0L xxxtv— NO 136 


An unexpected findmg m our series of cases was 
the extraordinary small weight which was required 
to maintain reduction of a fracture 

This can be accounted for by the fact that the 
degree of mobility of the patient is such that mertia 
at the pulley over which the traction weight acts is 
reduced to a minimum We found that 9-1 1 lb 
was m the majonty of cases sufficient to mamtain 
reduction, and in one case we were able to demon- 
strate distraction of the fracture radiologically with 
only II lb 


27 
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C SUPRACONDYLAR FRACTURES 
OF THE FEMUR 

Supracondylar fractures of the femur are immobil- 
ized m a Thomas sphnt Skeletal traction in the long 
axis of the limb is apphed by the insertion of a 
Steinmann’s pm through the tibial tuberosity, and 
this traction is of the fbced or shdmg variety 

A second pin is inserted through the small distal 
fragment of the femur, and vertical traction apphed 
to this pin to prevent postenor rotation of this 



Fig 549 — Apparatus used for supracondylar fractures of 
femur An extra Snee-flexion piece, bent to a right angle, is 
employed to provide vertical traction on the small distal frag- 
ment, while longitudinal traction is applied in the usual manner 
The splint is suspended as for mid shaft fractures, and the 
patient en)oys the same degree of mobility in bed 

fragment This traction is of the fixed variety, and 
is shown in diagrammatic form in Ftg 549 

It IS apphed from the distal end of a Imee-flexion 
piece bent to a right angle and attached to the bars 
of the Thomas splmt at knee level by means of a few 
turns of a plaster-of-Pans bandage A butterfly 
nut and bolt allow accurate reduction of the postenor 
angulation, and counter-traction is provided by 
firmly bandagmg the hmb to the Thomas splmt in 
the usual manner 

The splinted hmb is suspended in the same 
manner as above, and the patient en)oys the same 
freedom of movement 

This method of treatment is of particular value 
in compound fractures and in fractures which extend 
into the knee-)omt, for it permits movements at this 
joint withm a few days of immobilization, and allows 
ready access to the anterior aspect of the knee, so 
that the occurrence of ‘ adherent patella ’ may easily 
be averted 

Radiographic evidence of reduction of a supra- 
condylar fracture of the femur by this method is 
shown in Ftg 550 

D COMPOUND FRACTURES INVOLVING 
THE KNEE-JOINT 

These cases were usually due to gunshot or 
shrapnel wounds penetrating the knee-joint, and 
immobihzation in a Thomas sphnt with skin traction 
was the rule 


The limb was then suspended in the same manner 
as above, and the patient aflforded the same degree of 
mobihty 

Cases in which pemcilhn-resistant orgamsms were 
obtained from the joint were found to require the 
more complete immobilization of a double-hip 
plaster-of-Paris spica, in order that the limb, if not 
the joint, might be saved, and they were suspended 
after the manner of fractures of the hip It is 
significant that in no single case treated by this 



Fig 550 —Supracondylar fracture of the femur Control 
radiograph shows reduction of the fracture by the use of a 
Thomas sphnt and double skeletal traction The bars of the 
Thomas sphnt and of the two knee flexion pieces are shown, 
as also the Bohler s stirrups attached to Sieinmann s pms 

manner was amputation of the limb reqmred, and 
wc feel certain that the promotion of the general 
health of the patient by this method of treatment 
was an important factor 

E FRACTURES OF THE TIBIA AND 
FIBULA 

Two types of fracture of the tibia and fibula are 
recogmzed — namely (i) Fractures m which reduc- 
tion is stable, and in which no form of immobilization 
other than an adequate plaster-of-Paris cast is 
reqmred These include those cases in which bone- 
grafting or plating has been performed (2) Frac- 
tures in which the reduction is unstable, and in 
which continuous traction is required for the initial 
period of treatment 

In the stable fracture an above-knee plaster-of- 
Piris cast is apphed, and two wire loops are embedded 
in the cast during its application, at knee- and ankle- 
joint levels The limb is suspended after the manner 
shown in Fig 551, and the usual triple-acting pulley 
employed 

Two advantages are apparent In the first place, 
acuve leg-raismg exercises are permitted from the 
daj' of the operation, and very soon the patient is 
able to do this without the assistance of the apparatus 
at all Secondly, it permits the most effective 
elevation of the limb This is of great value in 
reducing the cedema of the leg in cases of compound 
fractures and thereby enabling successful delayed 
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suture of a wound wtoch would otivewtso have 
required a shm-graft As soon, as local con^uons 
pe^t, the patient is allowed to walk vath the aid 
of crutches and without talang weight on 
miured hmb The use of the apparatus described 
above contributes substantially towards accelerating 


S St 

In the unstable fracture, where internal fixation 
IS contra-indicated, skeletal tracuon is applied by 
means of a Stemmann’s pin through the lower ena 



rahco slms is apphed to the pelvis and the patient 
sSSnS'in S?h a maimer that the 
very lightly on the bed A stop is applied to th 
su^ending weight, to prevent the pauent lowering 
himself any farther on to the bed, but « does not 
prevent him from raising himself freely 



Fig 551 — Stable type of fracture of tibia and fibula Wire 
loops ate incorporated in the plaster cast, and the hmh is sus- 
pended from these loops Active exercises of the leg commence 
at once 

of the tibia and fibula, i in above the anKle-joint, 
and the limb encased in an above-knee plaster-of- 
Pans cast, incorporating the pin 

A Thomas sphnt is then apphed and the hmb 
suspended after the manner of a fracture of the 
femur, described above 

Shding traction is employed, and a weight of 
8 lb IS found to be sufficient to prevent shortemng 
m the majority of cases of compound fractures 
This method eliminates the use of the conven- 
tional Bohler-Braun type of sphnt and allows the 
patient maximum comfort as well as mobihty A 
diagrammatic representauon of the apparatus is 
shown in Fig 55a 

F FRACTURES OF THE PELVIS 
Simple fractures of the pelvis present no problem 
Reduction is affected by the Watson-Jones technique, 
and immobihzation secured by means of the double- 
hip plaster-of-Paris spica The patient is then 
suspended in the same manner as high fractures of 
the femur, and he enjoys the same degree of mobihty 

Battle casualties, however, are often of a much 
more comphcated nature The fractures are com- 
pound and comminuted, and are frequently accom- 
panied by lesions of the peritoneum, bladder, or 
mcthra It is therefore not always possible or 
desirable to apply an encirclmg plaster-of-Pans 
cast dming the mitial stages of treatment, and yet 
immobuKation of the pelvis is essential to the comfort 
of the patient In these cases u e adopt one of three 
torms of treatment — 

I Where lateral compression of the pelvis is 
nccessarj’ to maintain reduction, a broad canvas or 


Pjc 5J2 — Fracture of the nbia and fibula requiring con- 
tinuous traction A pm is inserted through the tihta above 
the anUe-ioint and the hmb encased m plaster-of-Patis 
Sliding traction on a Thomas splint is applied, and the patient 
afforded maximum mobility by means of efficient suspension 
of the leg 

and there is ready access to wounds or drainage tubes 
in the anterior abdommal wall or m the perineum 

2 Where lateral compression of the pelvis is not 
required, the pelvis is immobihzed m a plaster-of- 
Pans bed unui such tune as a hip spica may be 
applied Suspension of the pauent m the plaster 
bed IS descnbed in Secuon G below 

3 Fractures of the pelvis with concomitant 
destrucuon of the acetabulum require continuous 
tracuon to prevent upward dislocauon of the hip- 
jomt This may be apphed from a Steinraann’s pm 
through the ubial tuberosity, and either a Thomas 
splint or a plaster hip spica, which mcorporates the 
pm, IS employed for immobilization 

G FRACTURES AM) DISEASES OF THE 
SPINE AND ADNEXiE 

Simple compression fractures of the spine and 
diseases which require immobihzauon m a plaster 
jacket require only a Balkan beam and a ‘ monkey 
Cham ’ for adequate mobihty in bed 

There are, however, the mote severe cases which 
require to be unmobihzed m a full plaster bed, and 
It IS With this type of case that we propose to deal 
m detail They may be classified into two principal 
types (I) Fractures of the spme with lesions of the 
spinal cord , and (2) Tuberculosis of the spine and 
the sacro-ihac and hip jomts 

These cases are immobihzed for the most pro- 
longed periods, usually in a plaster bed which is 
mounted on a wooden or other of frame Three 
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serious disadvantages of this form of treatment are 
at once apparent, namely (a) The patient’s view 
IS hmited to the ceiling or floor of the ward, and he 
‘ vegetates ’ from sheer boredom (b) Drainage of 



Fig 553 — Tuberculosis of the lumbar spine treated in a 
plaster bed which is suspended This form of suspension gives 
finger*tip control and the patient is able to alter the position 
of the bed at will The neutral or resting position is shown, 
and the patient is able to lower the bed on to the mattress 

the renal pelves is poor, and there is a constant danger 
of the development of renal calculi (c) The vaso- 
motor system becomes so sluggish that the ulumate 
assumption of the upright position is associated with 
excruciating pain in the feet and legs 

A method of treatment which mimmizes the 
above three factors, without in any way interfering 
with the immobilization of the affected part, is 
therefore described below 

The standard posterior plaster bed or shell is 
used, with an antenor, turmng bed or shell for use 
at regular intervals 

Wooden bars are incorporated in the under- 
surface of the plaster bed, two of them in a longi- 
tudinal direction to provide strength with a minimum 
of weight, and two in a transverse direction, at below- 
knee level and shoulder level, to furmsh the neces- 
sary ‘ suspension points ’ These bars are shown in 
553-555) 3 nd their dimensions are — 
Longitudinal bars Approximately 6 ft X 2 in 
^ i4 in 

Transverse bars aft X2in xi^in 
The principle of suspension is the same as that 
described above, but in order that maximum effi- 
aency of the apparatus be obtained, the mechamcal 
advantage of the pulley system is increased to four 
at shoulder level on both sides, while it remains at 
three at below-knee level 

This suspension allows the nursing staff to alterthe 
position of the plaster bed with ease, while the addiUon 
of a further auxiliary system of puUeys enables the 
patient to perform these movements for himself 
The method is illustrated in the accompanymg 
photographs, and the various positions of the plaster 


bed are shown The apparatus appears compli- 
cated at first sight, owing to the number of cords 
and pulleys used, but it is emphasized that a single 
pnnciple is applied throughout, and that the materials 



Fig 554 — Ca>c.of tuberculosis of lumbar spine treated m a 
plaster bed The patient has raised the head end of the bed 
Traction on cord A lowers the foot end of the bed Traction 
on cord B raises the foot end of the bed Any desired position 
of the bed, once obtained, is mamiamed without further effort 



Fig 555 — ^Tuberculosis of lumbar spine Same case as m 
553 554 The patient has tilted the bed over to one side 
This IS done ’ * C that side between the 

thumb and ‘f cord C on both sides 

at the same head end of the bed 

The position shown promotes drainage of the renal pelvis and 
assists the patient during feeding 

required are no more than the standard eqmpmeni 
^th which many orthopedic umts are supplied 
Attention to detail is essential, and the weights 
are finely adjusted by the method of ‘ tnal and error 
until finger-tip control is provided for the patient 


apparatus inertia in fractures 
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The weights involved in the case of the patient 
shown in the illustrations were — 


Body-n eight of patient 
Weight of plaster cast 


Total 


los lb 
25 Ih 

130 lb 


Suspending weights — 

2 X II lb at shoulder leiel, each with an 

M A of 4 , , , , 

2 X 7 lb at below-knee level, ujtn an 
M A of 3 

Total 


88 lb 
42 lb 
130 lb 


This plaster bed was so dehcately adjusted that 
the addiuon or subtraction of a single blanket was 
sufficient to disturb the balance, but it gave the 
patient finger-tip control, and enabled hun to adopt 
the various positions shown with absolute ease He 
raised the head end of the bed for the purpose of 
reading, ulted it over to the side for eating and 
sleeping, and raised the foot merely for variety 
The effects on morale are considerable The 
patient dehghts m the relative freedom of movement 
afforded him, and m the degree of mdependence he 
enjoys He takes pnde in the assistance he is able 
to give the nursing staff in the performance of their 
Toutme duties, such as arrangmg his bedclothes, 
admimstenng bed-pans, etc , and he spends a good 
deal of his day m altering his position to suit his 
needs 

Arm exercises, renal drainage, and sumulation 
of the vasomotor system by alterations in posture are 
virtually automauc 

The anterior or turmng shell is suspended m 
exactly the same manner as above, but in this case 
the auxihary pulleys are dispensed with, for the 
patient raises or lowers the shell by merely grasping 
the bedstead 

Details of the apparatus are descnbed and illus- 
trated in Ftgs 553-555 below 

Technique of Suspension — In order to obtain 
maximum efficiency of the apparatus descnbed 
above, attention to detail is essential, and the follow- 
ing points in techmque reqmre to be ngidly 
observed — 

1 Pulleys should be mechamcally efficient, and 
should have a diameter of il~2 in 

2 Pulleys to be kept well oiled at all times 

3 Pulleys to act in their correct axes, without 
the imposition of any lateral stram 

4 Cords used in suspension to be of such a type 
as to offer the minimum of fnction at the pulley 
wheels Woven cord of the ‘ wmdow sash ’ variety 
is suitable, but twisted cord is inefficient and liable 
to fray and break as a result of the fricUon it causes 
We have found steel cable, used in aircraft, to be best 

5 Twisung of the cord ox cable is to be avoided 
dunng the assembly of the apparatus, for this adds 
considerably to the fnction at the pulley wheels 

6 Weights for tracuon on fractured limbs must 
be of considerably less magmtude than those nor- 
mallv employed, m order to avoid distracuon of the 
fragments We found 1 1 lb to be adequate m most 
fracmres of the femur and 8-9 lb in fractures of the 
tibn and fibula 

7 Wire loops mcorporated m plaster casts 


of their cuttmg into the cast and causing pressure 
sor^s 

8 Balkan beams must be of sufficient strength to 
support the weight of the patient at least three times 
over, for the exercises which he is apt to perform 
impose a great strain on the beams 

ADVANTAGES OF THIS METHOD 
OF SUSPENSION 

The iniual object of this form of suspension was 
to mobihze the patient during the tune that the 
affected part was immobihzed 

This was achieved, but other advantages became 
apparent as treatment progressed, and in the case of 
fractures were such as substantially to reduce both 
the duraDon of treatment and of convalescence 
The following were the outstanding features — 

1 The patient is afforded maximal mobihty in 
bed, coupled with entire comfort The psycho- 
logical appeal of the apparatus is such that no 
encouragement is needed to perfoim vigorous, 
active exercises, and it is no exaggeration to state 
that many pauents emerge from their treatment m a 
better general physical state than existed at the time 
of receipt of injury 

2 The effect on morale is entirely beneficial 
The patient enjoys an unexpected degree of inde- 
pendence from the outset of the treatment The 
result m battle casualties is a conspicuous absence 
of that ‘ wounded soldier ’ complex which was so 
distressing a feature after the 1914-18 war 

3 The general health of the patient is enhanced 
by the strenuous exercises of all those muscles which 
are not immobihzed, 

4 Constipauon, which can be so distressing to 
the patient who is compelled to remain in the supme 
position, is reheved by the effective abdominal con- 
tractions made possible 

5 Wasting of the muscles of the immobihzed 
hmb is minimized, and in several of our cases of 
femoral fracture we detected no wastmg of the 
quadriceps group on ultimate removal of the Thomas 
sphnt or plaster cast 

The explanation of this phenomenon is probably 
that of Bohler, who emphasizes the value of the iso- 
metnc, synergic contractions of the muscles of the 
immobihzed limb, brought about by the active 
functiomng of the muscles actmg on joints which 
are not fixed 

6 The rate of umon of fractures is accelerated 
We attribute this to the absence or reduction of 
muscle wasung described above, for it is evident 
that the vascularity of a well-muscled hmb is greater 
than that of a wasted one , ipso facto the vascularity 
of the fracture site is propomonately greater 

7 Joint stiffiiess after prolonged immobihzation 
is reduc^, and this is most evident m cases of 
femoral fractures It appears that an important 
factor in this reduction is the excellence of the 
musculature of the part, and that the muscles are 
able to overcome nunor adhesions directly move- 
ment k permitted at the jomt We noted a range 
of 90 of movement at the knee-jomt m a large 


not encircle theW/but mutt be a'pphS offiymS “ fractures, a^Td a 

upper half of the cast This eliminates the dan^r S SnSscencT 
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8 Post-operauve pulmonary congesuon js 
avoided by the immediate activity of the patient^ and 
this complication has not occurred in a single case 
where this form of suspension has been apphed 
Our youngest patient was 6 years and our oldest 
78 years of age The latter patient suffered from 
congestive cardiac failure on admission to hospital, 
and operation was deferred until this had resolved 

9 Nursing is made extremely easy, for the 
patient is able to hft himself while bedclothes are 
adjusted, bed-pans admimstered, etc 

One nursing sister is therefore able to admimster 
to an entire ward in a short space of time, and to 
perform her routine duties without effort This is 
a factor of considerable value in an orthopjedic ward, 
which IS usually the busiest ward in a hospital 

10 Pressure sores are prevented by the patient’s 
own movements, and by the ease with which the 
nursing staff are able to attend to the skn at danger 
points 

11 Postural drainage of compound fractures is 
performed by the movements of the patient, and 
‘ sumping ’ of pus, which is so frequent a comphca- 
tion of fractures of the distal half of the femur, has 
not occurred in a single case treated by these methods 
Should It be necessary, however, to turn the patient 
on to his face for postural drainage, this is readily 
performed by unhooking the slings from the com- 
pound pulley, turning the patient, and then re- 
attaching the apparatus in reverse 

12 Vasomotor tone of the lower extremities is 
maintained by the frequent alterations in posiuon 
of the patient This is of particular value in cases 
of tuberculosis of the spine, which are treated in a 
plaster bed for months or even years, and who are 
wont to suffer severe causalgic pains in the legs 
when the upright posiuon is finally resumed 

13 Postural drainage of the renal pelves is 
promoted, and the incidence of renal calcuh in 
tuberculosis of the spine is mimmized 

14 Effective elevauon of an oedematous hmb is 
perimtted, and in the case of compound fracture of 
the tibia and fibula this may render possible the 
successful delayed primary suture of a hitherto 
unapposable woimd Early conversion of a com- 
pound fracture into a simple one is therefore 
facilitated 

In conclusion, there was no contra-mdication to 
Its use m our series of cases, and it was of value also 
in pauents who did not have the use of their arms 


By raising or lowering the suspending weights the 
nursing staff were able to alter the posiuon of the 
pauent with ease and thus attend to his wants and 
needs 

SUMMARY AND CONCLUSIONS 

An improved method of balanced traction and 
suspension is described The method is simple, 
and reqmres little more than is included in the 
standard equipment of orthopedic wards 

Its object IS to afford the pauent with a fracture 
or disease of the spine, pelvis, or lower extremities 
maximal mobihty in bed, but it has several other 
advantages which are discussed 

It has been used in a large number of cases, and 
there has been no contra-indicauon to its use 
It IS claimed for the method that it substantially 
increases the rate of umon of fractures, and that it 
reduces the period of convalescence to a minimum 
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THE SOLITARY ECTOPIC PELVIC KIDNEY 

WITH REPORTS OF TWO FURTHER CASES 

By HOWARD G HANLEY and W ARKLAY STEEL 

HILLINGDON COUNTY HOSPITAL 


In a most comprehensive review of the hterature 
of sohtary ectopic pelvic kidney, A R Stevens 
(1937) collected only 27 cases between the years 
1830 and 1937 It is sigmficant, however, that with 
improved diagnosuc facihues, and doubtless the 
stimulus of Stevens’s paper, 15 more cases have been 
recorded m the last ten years, brmging the total by 


May, 1946, to 42 Therefore, although a sohtary 
pelvic kidney is still a sufficiently rare anomaly to 
warrant pubhcation, it probably occurs much ^lore 
frequently than a reference to the hterature would 
mdicate This fact is important, since apart from 
the 8 examples found ar autopsy, the correct diagnosis 
was only estabhshed before, or without, operauon 
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in 15 out of the remaining 34 cases, 1 e , m only 

44. 4 per cent . , ^ 

Previous papers on this subject state tliat the 
incidence of sohtary pelvic kidney is much greater 
m females than m males, but this is not so, since 
in the 29 cases where the sex is recorded, tlie ratio 
IS only 15 to 14 in. favour of the female 

However, while only two of the male patients 
had associated gemtal anomalies, every one of 
the females recorded had some such lesion^ and 
It cannot be stressed too often that the discovery 
of any serious gemtal defect, especially in the 
female, should be followed by a full urological 
mvestigauon 

A review of the numerous chmcal histones shows 
that very few of the pauents presented themselves 
as urological cases The commonest simiptom was 
lower abdommal pain, the commonest physical sign 
was a palpable tumour, while surprisingly few of 
them had any urological symptoms at all, so that the 
anomaly is of equal interest to both the general 
surgeon and the urologist 

Many cases are undoubtedly overlooked, even 
after careful exammauon and/or laparotomy 
Several of the pubhshed cases had been m hospital 
on previous occasions, while some had even under- 
gone abdommal operations without revealing the 
true pathology Appendiceaomy was performed 
on at least three occasions, while the earher reports 
show that the sohtary kidney was removed twice, 
opened in mistake for the uterus once, and subjected 
to biopsy on another occasion The mortality of 
the cases subjected to operauon is very high, a 
point stressed by Lowsley (1944) The latter’s 
own case is mteresting m that he resected some 
8 cmm of redundant ureter and reimplanted the 
remainder into the bladder, thus overcoming obstruc- 
uon at the ureterovesical onfice Wnght (1945) 
performed a successful pyelocystotomy for a similar 
obstruction, while hthotomy has been performed on 
three occasions 

As a rule, the blood-supply of a pelvic kidney 
comes from the region of the bifurcauon of the 
aorta, and very adequate descnptions of the embry- 
ology and anatomy of such eaopic organs have been 
given by Fortune (1927), Gruenwald (1939), Anson 
et al (1942), and others, so that the purpose of this 
commumcation is merely to bring up to date the 
onginal tables of chmcal data pubhshed by Stevens 
in 1937 and McCrea m 1942, and to record two 
further cases, one of which simulated acute appendi- 
atis, while the other was comphcated by a uretenc 
calcvilus {Table I) 

Case I — H , aged 43, attended the out-patient 
department giving a history of dysuna and hamatuna of 
one month’s durauon He complained that the pam 
appeared to be more m the perns than m the region of the 
bladder and stated that recently he had experienced 
mcreased frequency of mictunuon at mghr On rectal 
exammauon the prostate itself was normal, but at the 
upper limit of the prostate there could be palpated a 
tender pedunculated sweUing on the nght side of the 
pelvis 


was no evidence of a left ureteric orifice Following 
imccuon of mdigocarmmc, secretion was noted after 
s”\ and a half minutes coming up from behind the bulge 

in the bladder , , , , 

A plain radiograph showed no renal outlines, but 
there were several small dense opacities oycnying the 
sacral area Excretion urography {Fig 556) showed no 









Fig 556 — Case i Etcituon p>elogiam showing calculus 
impacted at loner end of ureter 

evidence of any renal tissue in either loin, but a solitary 
pelvic kidney was demonstrated in the presacral region 
The function was good, while the shadows previously 
seen were located in the calices and in the lower end of 
the short dilated ureter The blood-urea was 49 mg / 
100 ml and the urea concentration test was within normal 
limits 

Operation was earned out under spmal anaisthesia, 
and by a right paramedian incision and retroperitoneal 
approach the right kidney was found on the posterior wall 
of the pelvis The ureter was extremely short and 
contained a mulberry-shaped stone about i in proximal 
to the bladder wall This stone was removed Both 
the ureter and kidney were covered with a mesh of 
blood-vessels, and no mam renal artery could be seen or 
palpated 

No attempt was made to remove the renal stones as it 
was felt that the viability of the kidney might be unpaired 
by interfering with its vascular supply The ureter was 
aosed, and the abdominal wound closed with a tube 
down to the ureter 


He was admitted to hospital on Sept 20, 1937, for 

pelvic swellmg caused a bulge on the right Mde of the wonn4 groin The 

bladder, hidmg the uretenc onfice from view There weeks aftw operauon'^^*’”^^’ discharged six 
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He was later seen m the out-pauent department In' 
the SIX months following his operation he passed nine 
minute calculi When last seen he was symptom free 
Excretion urography on June 3, 1938, showed “ Rather 
delayed excretion Kidney still seen in presacral region 
Not so dilated as previously No calculi seen ” 

Case 2 — nine-year-old girl was admitted to hospital 
with a history of two days’ abdominal pain and one 
attack of vomiting 

Examination revealed a flushed, but otherwise healthy- 
looking, child complaining of lower abdominal pain 
which had been colicky and intermittent, but was now 
dull and constant Her temperature was too 2° F , 
pulse-rate 120, while her tongue was slightly furred and 
she had not had a bowel acuon for 48 hours 

Both thighs were held slightly flexed for comfort, but 
she made no protest when they were passively extended 
Her lower abdomen was markedly rigid and tender on 
palpation, while she indicated the site of maximum pain 
by placing her Anger about three finger-breadths above 
the symphysis and to the right of the midhne Both 
loins were free from pain or tenderness and she denied 
any micturition symptoms She had not yet started to 
menstruate 

Rectal examination revealed hard faices and a vague 
mass high up in the pelvis which was too tender to 
define 

It was decided to operate upon the child as a case of 
acute appendicitis with pelvic peritomtis During the 
routine examination of her chest a dextrocardia was 
discovered, but there was still no reason to doubt the 
diagnosis Laparotomy was performed under gas, 
oxygen, and ether anaisthesia (administered by Dr 
TED Beavan) when the true anatomical disposition 
became apparent There was no free fluid The 
cfficum and a normal appendix were lymg in the left iliac 
fossa, there being complete transposiuon of all viscera, 
while a large renal mass was lying over the right side of the 
sacrum, no kidneys being palpable in either renal fossa 
There was no evidence of vagina, uterus, or Fallopian 
tubes, but two small masses palpable at about the 
site of the internal inguinal rings were assumed to be 
ovaries 

The renal mass was lying obliquely over the sacral 
region and there appeared to be at least three separate 
pulsating vessels arising from the area of the bifurcation 
of the aorta and the left common iliac artery The 
kidney had less than half an inch of mobihty m ar 
direction 

The normal appendix was removed and the abdome 
closed Followmg the diagnosis of pyelitis in a sohtar 
ectopic pelvic kidney, sulphathiazole was administere 
and a catheter specimen of urme two days later reveale 
a few colomes of cohform bacilh with a few pus cells in th 
centrifuged deposit 

The subsequent convalescence was uneventful unti 
the fifteenth day, when she developed chicken-pox As 
consequence of this, a full investigation was not carnei 
out for another six weeks By this time the child wa 
symptomless and it was now )ust possible to feel th 
renal mass suprapubically, and quite easily per rectum 

Chest radiographs confirmed the dextrocardia, am 
a barium meal and follow-through confirmed the abdo 
minal transposiuon Excreuon pyelograms showed 1 
normally fiincuoning ectopic pelvic kidney, but m 
loin shadows (Fig 557) 

Cystoscopy revealed the absence of the right urete 
and right half of the trigone, there being no inter-ureKn 
bar A reuograde pyelogram was performed 
difficulty (Fig 558) The blood-urea was 25 mg /too c c 
and the blood-pressure 115/80 . . 

The child is ahve and well now rune months 
the urme still contains a few cohform bacilli and P 
cells in spite of chemotherapy 
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pyelogram absent left kidney Normal function of 
SUMMARl ^ pelvic kidney Absent left half of tngone 

A sohtarv pelvic ectopic kidney is probably not ^ Schreibcr and Smith’s case (1946) Ectopic 
such a rare occurrence as was previously thought kidney Absent vagina and uterus 

Its importance Ues m the fact that the symptoms 



Fig 557 — Case 2 Excretion p>elogram 


Fig 558 — Cast 2 Retrograde pjclogram 


and signs do not generally indicate urological 
pathology, so that the correct diagnosis may only 
be made by a process of exclusion 

The incidence is probably equal m both sexes, 
but It cannot be too strongly emphasized that the 
discovery of any congemtal lesion in the gemtal 
tract of the female should be followed by a full 
urological mvesugation Every sohtary ectopic 
kidney m a female so far reported has had an 
assoaated gemtal anomaly 

Two further cases are added to the world 
literature, bnngmg the total to 44 

Smee this paper was presented for publicaUon 
m November, 1946, it has been found that two 
more cases have been described — 

a Howard B Mays’s case (1946) —Male,' aged 
29, no gemtal abnormahues Pelvic mass diagnosed 
as appendix abscess Laparotomy Intravenous 
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A SURVEY OF THE INCroENCE OF INGUINAL HERNIA 
IN DIFFERENT RACIAL GROUPS 

By a IAN L MAITLAND 


The projected regionalization of the hospital services 
throughout the country requires a knowledge of 
the prevalence of the commoner ailments m the 
general populauon if the assessment of the needs of 
each district is to be accurate In this connexion, 
conscription for service in the armed forces offers 
an opportumty to inquire into the incidence of dis- 
abilities and isease m young adults A survey of 
the records of a general hospital in an industrial area 
proves that ingmnal hernia is a common cause of 
disabihty in the general population In the Western 
Infirmary, Glasgow, during the years 1941, 1942, 
and 1943 this condition provided 4 64 per cent of 
the average annual totals of surgical adimssions 
apart from orthopsedic cases, only being exceeded 
in frequency by acute appendicitis 

In this article the apparent incidence of herma 
noted on investigation in a group of young adult 
males is discussed and related to the incidence dis- 
closed in similar but smaller groups drawn from 
Allied countries The investigation was carried out 
on personnel passing through a New Entry Establish- 
ment into the Royal Navy during twelve consecutive 
months During the same period there were present 
in the Establishment comparable age groups drawn 
from three Allied countries The opportumty thus 
afforded was taken to enlarge the investigation to 
cover these groups, which were drawn from Nor- 
wegian, Dutch, and Belgian personnel, as in all but 
one of the groups the medical standards applied 
prior to arrival were considered for practical purposes 
to be comparable 

British personnel passing through during the 
period consisted of new entries and ratings transferred 
from other establishments and training depots for 
re-categorization For the purpose of this investiga- 
tion only the new entries direct from civihan life 
have been considered These had all been examined 
by civilian medical boards, and, on the standard 
apphcable to such examinations, the discovery of a 
herma did not bar the individual from service, but 
lowered his physical grade until repair had been 
effected They were re-examined on arrival and 
men with scrotal abnormalities or scars referred to 
the surgical specialist The personnel of the other 
national groups had all been examined prior to 
arrival The Dutch group were examined in Holland 
or in London and by their own medical officers on 
joimng the establishment The Belgians had been 
examined either in London or before they left 
Belgium and were passed into the estabhshment by 
Bntish medical officers In the Norwegian group 
the medical examination was done in London but 
was not repeated as a routine on arnval Most of 
this group came through Sweden and previous 
selection to a very high medical standard had prob- 
ably occurred at that stage in their journey The 
standard reqmrements in relation to herma did not 
differ between groups or from those govermng 
entry mto the Royal Navy, and it was felt that with 


the excepuon of the Norwegian group it was reason- 
able to assume that previous selection of a medical 
nature had little if any influence on the figures which 
subsequently emerged for each group 

The criteria required for inclusion as ingmnal 
hernia were uncomplicated inguinal hernia, herni- 
otomy scars, recurrent hernia, and herma proved 
by operation as a comphcation of maldescent of the 
testis Fusiform thickemng of the cord in the canal, 
pain in the groin on exercise, and weakness of the 
posterior wall of the canal in subjects of lax muscu- 
lature, were for simplification considered together 
under the heading ‘ weak canal ’ It will thus be 
evident that the net was cast as widely as possible, 
and as the number of individuals who failed to 
disclose a scar or small hernia at the examination 
must have been small, the figures obtained can be 
regarded as reasonably accurate 

The largest group examined consisted of 20,454 
recruits to the Royal Navy, almost all of whom were 
between the ages of 17 and 20 years Since hernia 
IS not a bar to acceptance for the service but must 
be repaired on entry, the incidence disclosed 
(5 36/1000) may be taken as representative for that 
section of the male population It is of interest to 
record that the three cases classed as miscellaneous 
hernia were a symptomless diaphragmatic hernia 
apparently through a large opening in the posterior 
half of the left crus — ^first picked up by the radiologist 
on the miniature film of the pulmograph an um- 
bilical herma , and an epigastric hernia 

The Royal Norwegian Naval Contingent was 
drawn from a wider age group than the British new 
entries, but consisted mainly of men under 25 years 
of age Dunng the twelve months under review 
just over 800 Norwegians passed through the 
estabhshment, and from this number only one case 
of pain in the groin was seen, although the course 
of traimng undertaken by this group was extremely 
severe As a search of the records over eighteen 
months revealed only one hermotomy on a Nor- 
wegian rating, the total number passed through the 
Estabhshment in five years (2853) has been included 
The incidence (2 8) is remarkably low and, as 
already noted, is regarded as probably due to previ- 
ous selection to a high physical standard 

The Royal Netherlands Naval contingent totalled 
2451 during the period, and consisted of two groups 
One, the larger, was composed of young volunteers 
from liberated Holland , the other, much smaller, 
comprised returned prisoners of war who were, 
on the average, older Their inclusion in the group, 
if It affects the figures at all, tends to lower the 
incidence (8 12) The factor common to both 
groups was that diet had been insufficient and 
exercise of a healthful nature reduced to a minimum 
during the period of the occupation These men 
were exairuned medically before leaving Holland, 
and It is possible that a number of hermee were 
picked up there and did not reach Britain Apart 
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from this possibihtj’ the incidence is relatively high, 
and, as will be shown later, is of parucular interest 
The Section Beige in the EstabUshmcnt recruited 
dunng the penod 1350 new entries They were all 
volunteers about 20 years of age, ivith a high average 
standard of education, who came over from Belgium 
after the hberanon of the countrj^ Dunng the 
penod of occupation condiuons had been similar 
to those m Holland, except that the food situauon — 
for these men at least— did not appear to have been 
so bad The incidence (5 92) falls between that of 
the Dutch and British groups 

In Table I the numbers are arranged under wide 
headings, and in each group the incidence given is 
for mgumal herma of all types Inasional hernia 
has not been included A study of this table shows 


Table I 


{ 

Group 

1 

InGUIXAL I 
Hernia 

Femoral 

Hernia 

Miscel- 

laneous 

t 

Total 

IXCIDENCE 

Per jooo 
Inguinal 
Hernia 

Bnush new. 1 
entnes, 
20,454 

no 1 

I I 

1 

1 

' 1 

3 

II4 

S 36 

Norw. egian, 
X940~45> 

2853 

Dutch new 
entnes, 

2461 

8 


j 

8 

2 8 

20 


— 

20 

8 12 

Belgian new 
entnes, 

I3S0 

8 

t 


9 

5 9S 


that if these four groups are accepted as reasonably 
comparable, the divergencies displayed between 
them are not significant of themselves, but merely 
show tendencies in the groups as so far examined 
When the groups are scrutimzed more mumately 
and the figures for ingumal herma dissected into 
their components, some further comparisons can 
be made In Table 11 the results of this dissection 
are tabulated, and an examinauon of it reveals some 
mterestmg data 


personnel , among whom there were observed as 
well, 3 cases of hydrocele of the cord which do not 
figure in the table 

The other information which emerges is the 
behaviour of the figures for uncomplicated ingmnal 
hernia and those for direct hernia An examinauon 
of the former shows that while the incidence for the 
Bnush, Belgian, and Norwegian groups remains 
relatively the same at 2 35, 3 i, and i 4 per 1000 
respecuvely, that of the Dutch group drops sharply 
to 2 I A survey of the latter shows, on the other 
hand, that direct hernia was not observed m British 
or Norwegian raungs, was noticed in i instance in 
the Belgian group, but was relatively frequent in 
the Dutch When the figures for direct herma are 
combined with those of ‘ weak canal ’ the difference 
benveen the groups is even more marked This is 
done in Tabic III 


Table 111 


Grout 

Dirtct 

Hernia 

Weak t 
Canal i 

Total 1 

1 

Incxcencf 
PER 1000 

British, 20,4S4 i 

i 

,0 ! 

lO 

488 

Norwegian, 2853 | 

i 

3 i 

3 

I 051 

Belgian, 1330 ] 

I 

I 

2 

I 481 

Dutch, 2461 1 

7 

7 1 

14 

5 688 


It is felt that the difference in incidence for this 
combination between the Dutch and the other 
groups as shown m this table, is a significant one on 
the figures alone, but there is a further disparity 
between them which is not so readily apparent 
In the Brmsh and Norwegian groups, the 13 
cases regarded as having weak rings were, with two 
excepuons (both Bnush), men who complained of 
pain on exercise, or had a fusiform thickening of the 
cord withm the canal which would m ume become 
an oblique herma if it developed at all The two 
excepuons showed laxity and slight bulging of the 
posterior wall of the canal on both sides, not suffi- 
ciently marked to be regarded as a direct hernia 


Table 11 



Oblique 

Inguinal 

Maldescent 

Doubie 




■ ^ 

— 

Group 

OF THE 

Hernia 

Oblique 

and 

Recurrent 

Direct 

Weak 

Previous 

1 Total 


Hernia 

Inguinal 

Hernia 

Hernia 

Canal 

Operation 


1 

Hernia 

Direct 

1 




1 

Bnush 

20,454 

1 ^7 

1 

21 1 

1 

1 ^ 

— 1 

10 

7 ! 

no 

Norwegian 

' 4 








8 

2853 




1 




Dutch 2461 1 5 

Belgian 1350 , 4 


1 I 

1 Direct 

1 I 

6 

7 

] 

20 


' 


Direct 

i 




8 


iuc most striKing oinerence which appears is the 
presence m the BriUsh group of 21 cases of mal- 
descent of the testis associated with obhque mgumal 
heraa proved at operaUon This combmation does 
not appear m any other group It is of interest to 
note m passing, that, m the penod reviewed, 49 

’^^sus were examined , 
of this number, 28 were submitted to operation as 

suspected, confirmauon 
! obtmned m 21 cases AU the cases of mal- 
descent of the tesns exammed occurred in Bnush 


The single Belgian raung and all the Dutch raungs 

niore advanced bilateral 
bidgmg of ^e posterior walls, which was pracucallv 

with the return to a generous diet and graded 
remedial exercises graaea 

DISCUSSION 

scant attenUon which the incidence of 
populauon has attracted in the 
past IS surprismg, since it is the cause of so much 
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loss in economic efficiency in manual workers In 
1884 Berger, as a result of a survey of 10,000 hermas 
in France, estimated the frequency to be i to 14 9 
in the male population, 1 e , 62 8 per 1000 In 1936 
Armentrout, in America, reported 1837 hernias in 
37,472 examinations of working men, making an 
incidence of 49 5 per 1000 No reference to herma 
could be found m either the British or American 
official medical histones of the Great War of 1914-18 
During the lately-concluded hostihties there have 
been two references to date Edwards, m 1943, 
gives the figure of 143 cases occurring among 1300 
recruits to the Army from the 35-36 age group 
These figures give the very high incidence of no 
per 1000, which suggests that they may be drawn 
from a group of low medical category The tables 
published in the recent report of the Chief Medical 
Officer to the Ministry of Health (1946) show 
remarkably little variation m the different age groups 
of service patients and only a slight difference in the 
mean incidence for the age groups covering from 
j_5 Jn _5_5 y£-3TS iwriKeen the ^^spi3y^d {£^4 j 

per 1000 in 1942 , 59 25 per 1000 in 1943 ) 

Herma is more common in arduous occupations 
and no comparison is satisfactory unless the occupa- 
tional factor IS considered The British senes m 
this paper is drawn from young adult males in 
unreserved occupations, and it is possible that the 
reservation from conscription of the heavier indus- 
tries may have affected the figures to some extent 
Part, at least, of the wide variation between the 
figures for this series and the others quoted may be 
explained in this way , but as they bear a reasonable 
relationship to the figures from the other National 
groups in the survey, it seems unlikely that the 
inclusion of the industries excluded from conscrip- 
tion would raise the incidence by ten times It is, 
however, possible that imponderable factors have 
had a greater influence on them than is apparent 
The physical standards of the Royal Navy are known 
to be high, and among the citizens of a maritime 
nation it is general knowledge that a herma is not a 
good thing to take to sea 

Consideration on these lines mav have diverted 
an unknown number of the ruptured into the other 
Services and so lowered the figures obtainable by a 
survey of this nature by an incalculable amount 
These figures are undoubtedly to the low side, but 
It IS felt that when an accurate estimate of the 
incidence of herma in the general population is 
available it will be found that the other figures 
quoted are too high 

The causes underlymg the tendencies displayed 
by the national groups are interesting, but in the 
absence of further study must remam obscure The 
occurrence of maldescent of the testis seems unhkely 
to have become an exclusive privilege of the British 
If this IS so. It sets a pretty problem for the student 
of heredity 

The variations may be explained in some measure 
by the differing impact of occupation on the nationals 
of the countries concerned Sir Astley Cooper 


(1827), m his excellent treause on herma, lists among 
the causes the combination of fluid food of poor 
quahty and hard work, debihty, and the rapid loss 
of weight in the obese These are precisely the 
conditions which prevailed in the occupied countries 
for over four years During the war of 1914-18 
a 25 per cent increase in herma due to lack of food 
was reported in Germany (Watson, 1938), and two 
papers were published in 1944 (Brame andRudler, 
Giraud), the titles of which suggest that the same 
cause has produced an increase in herma m France 
during the privations of the recent occupation 
Unfortunately, these articles are not available for 
scrutiny in this country 

In Malta the prevalence of herma was noted by 
Astley Cooper over a century ago and is still remark- 
able During the recent siege there was an increase 
in hospital admissions for this condition, but Pro- 
fessor Debono (1946) ascribes this to hving condi- 
tions in general and not to the diet alone, as the latter, 
although very restricted, rarely caused more than 
the }oss of superficial fat The factor responsible 
for the relatively high incidence of ‘ weak canal ’ 
and direct herma in the Dutch is perhaps the heavy 
impact of the enemy occupations noted in Holland 
by Buhner (1945) He states as his opimon that, 
apart from the occupants of concentration camps, 
the Dutch suffered a more severe restriction in diet 
than any other country in Western Europe 

I am indebted to the Medical Director-General 
of the Royal Navy for permission to publish this 
paper and to the Consultant in Medical Statistics, 
Royal Navy, for helpful suggestions dunng the 
preparation of it My thanks are due to my col- 
leagues m H M S Royal Arthur for their assistance 
during the survey period I must specially acknow- 
ledge the willing help and co-operation of the 
authorities in charge of the detachments of the 
Royal Netherlands Navy, the Royal Norwegian 
Navy, and the Section Beige during this time 
Without their assistance much of the work would 
have been impossible Lastly, I have to thank the 
Medical Superintendent, the Western Infirmary, 
Glasgow, for permission to use the records 
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BONE ABSCESS FROM HUMAN BITE 
REPORT OF A CASE 
B\ A T ANDREASEN 

PROFESSOR OF SURGERY, CALCUTTA MEDICAL COLLEGE 


The case recorded here is of interest as an instance 
of a bone abscess ansing from a human bite A a 

search of the hterature has not revealed another ^ 

report of a similar case In fact, it is notable that ^ 

although before this last World War there were a ^ 

number of cases pubhshed of human bite infecuons j 

of soft tissue, smce the begmnmg of this most vicious a 

of all wars, m which the fiercest and most brutal { 

hand-to-hand fightmg has played a large part, no 
human bite infections seem to have been reported 
There are other pomts of mterest which are noted 
in the course of discussion 

CASE REPORT 

Lieut A L S , aged 21 years 
July, 1943 Bitten at the base of the nght inde\ finger 
by an enemy soldier in a hand-to-hand struggle during a 
commando raid On return to his Base he was admitted 
to hospital with a swollen and badly infeaed hand The 
bite was deep and the doaor told him at the time that the 
bone was bared and the soft parts badly torn Hospital 
stay lasted fourteen days, but the hand was dressed for 
the last time ttvo weeks after discharge as an in-paticnt 
The wound healed well and funcuon returned except 
full flexion at the metacarpophalangeal joint of the index 
finger, which was hindered by shght swelling over the 
pahnar aspect of the metacarpal head At times this 
became mildly painful and sometimes tender He could 
not remember there ever being any colour changes or 
increase in size at these painful times He proceeded on 
three weeks’ leave as soon as the wound was closed, but 
was recalled after five days to rejom for special teaming 
About the middle of August pain recommenced at 
the site of the wound and became severe The part 
began to swell towards the end of the day, especially over 
the dorsum of the second metacarpal in the upper half 
The patient contmued at duty in spite of the pam, but by 
Sept 2 found work impossible because the swelling no 
longer receded at mght, pam was constant, and the part 
was red and glossy (Dn examination the pomts which 
had attracted the patient’s attention were confirmed , 
and in addition mdema of the whole of the dorsum of the 
hand was noted, most marked over the second meta- 
carpal head There appeared to be a small collection of 
pus formmg and makmg its way surfacewards at a point 
I cm below the head of the metacarpal on the radio- 
palmar aspect This aspect of the bone was exquisitely 
tender over its upper half The pauent’s temperature 
was recorded as 101° F , pulse too, respirations 20 , 
general signs of toxsmia were present , a white blood- 
count showed a leucocytosis of 17,000, with 88 per cent 
polynuclears The jumor surgeon on duty incised the 
abscess, immobihzed the hand in a posterior cast m 
flexion, and apphed desiccated magnesium sulphate 
powder Foui; days later the wound was clean and 
heahng, the plaster cast was completed, and the patient 
allowed back to light duty 

On Sept 21 the wound was healed, and apart from 
tenderness over the site of the recent abscess all appeared 
to be in order Function of the index was fair , exercises 
were prescribed The laboratory report on the pus from 
the finger showed that the predominating orgamsms 
staphylococci and large fusiform bacilh 
of 4 e type found m Vmcent mfeaions At this tune 
s'lspected than a residual abscess of 
tne soft parts from mfecuon carried in with the bite 


By Nov 7 the patient was back in hospital with a more 
diffuse sw’clling of the same region The part was not 
SO tender fls before, but he complained that it ached more 
than the last time and kept him awake at night No 
fluctuation or area of softening could be made out in the 
general and relatively firm mdema over the part The 
temperature and pulse w'crc within the limits of normal 
and the white count registered only 9000, w'lth 75 per cent 
polynuclear cells A radiograph (Fig 559) showed two 







Fig <59 — Radiograph showing two abscesses in the head 
of the second metacarpal immediately prior to operation 

clear areas m the head of the bone towards the palmar 
aspect of Its radial border, and corresponding to the 
climcally inflamed part Considerable periosteal reaction 
was evident, but the joint space was clear of trouble It 
was now apparent that there had been a bone abscess in 
formation for some time and that the small abscess 
draining superficially had been merely a throw-off from 
this or a small latent focus of infection ht up by its 
proximity to the formmg deep bone abscess In view 
of the extensive oedema around the part, the hand was 
again put in plaster in an effort to rest and settle the 
inflammation before attempting to expose the abscess 
The area being small and in consequence the eventual 
exposure that might be obtained a limited one, it was felt 
that the oedema and inflammatory side-effects present 
at the time of operatton should be mimmal The patient 
was much reheved by the plaster and the hand quietened 
down considerably 

On Jan 24, 1944, a radiograph showed the bone 
condiuon to be the same, and chnical exammation 
revealed the osdema to be much less , deep tenderness 
was present over the upper half of the bone , and the 
total white count was found to have increased to 12,000 
It was decided that the time had come for the bone 
abscess to be evacuated 
Operation (Jan 28) — 

Preparation — For the two days prior to operation 
4 g of sulphonamide were given daily The hand was 
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bathed daily with soap and hot water, dried, and protected 
with a sterile towel On the morning of Jan 28, one 
hour before operation, the hand was given a last bath, 
dried, put into a sterile white cotton glove, and the whole 
wrapped in two sterile towels Morphine hydrochloride. 



Fig 560 —Radiograph of the hand taken at operation and 
before closure of the wound, confirming clearance or both 
abscesses and an intact joint above 


Over the box a portion of a wooden sphere, 12 m in dia- 
meter and 2 in deep at the centre, was set After elevation 
of the hand and adjustment of the tourniquet at correct 
pressure, the hand was spread over a sterile towel on the 
convex surface of the wooden support to give it a mild 
curve and stability Adhesive tape over the fingers, 
together with another piece over the thumb, and both 
brought under the wooden stand, fixed the hand securely 
in position The cotton glove was then painted liberally 
with mastisol The arrangement of the towels was such 
that a narrow-folded one came under the palm and out 
over the thumb Four towels were set in the usual 
square manner over the dorsum of the hand to isolate 
the area for operation 

Ancesthesta — Brachial plexus block amesthesia was 
induced for me by Dr Victor Goldman 

Exposure — ^An incision was made extending along the 
radial border of the dorsal aspect of the 2nd metacarpal 
from I cm above the metacarpophalangeal joint to the same 
distance proximal to the base of the bone The incision 
was placed over the muscular belly of the first dorsal 
mterosseus and made slightly convex towards pollex to 
avoid subcutaneous nerves and the subcutaneous border 
of the bone A few small veins exposed lying in the upper 
fatty layer of the superficial fascia were tied and divided 
The deeper and definitely fascial layer of the superficial 
fascia was next mcised in the line of the skin incision A 
small transverse connecting artery from the second inter- 
osseus to the first was found, ligatured, and divided The 
skin, with these two layers attached, forming the ulnar 
flap, was dissected up until the bone of the second meta- 
carpal and the tendons of extensor commums digitorum 
and extensor indicis could be disunctly seen below the 
true deep fascia 

The deep fascial layer splits into two layers to enclose 
the extensor tendons at the radial edge of the extensor 



Fig 561 —The clinical appearance of the hand ten weeks after operation A, Extension , B, Flexion— slight limitation 


I gr , With hyoscine hydrobromide, tbv gr , was given 
45 nunutes before the scheduled time and a pneumatic 
tourniquet placed in position ready for inflation In 
the theatre the table for the hand had been arranged 
with an empty X-ray film box, the opening of which was 
away from the side where the surgeon would be workmg, 
so that a charged casette could be easily inserted, with- 
drawn, and replaced if necessary dunng the operation 


communis tendon to index By gentle mampulation the 
limit of this fascial space can be defined and the incision 
through the deep fascia so placed that the compartment 
containmg the tendons is left intact 

In well-developed hands the deep layer of fascia can 
be incised apart from the dehcate investing layer over 
the mterosseus muscle below it The incision was 
carried down to bone through periosteum near the rania 
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edge of the bony plateau forming the dorsum of the 


evacuation through the fascia and skin in September 
metacarpal Meantime, local spread under the periosteum to the 

A small elevator was now introduced at the upper bone by the unevacuated part of this abscess took 

hmit of the periosteal incision, just below the fibres of the pjgce to culmmate m its being shut off under the 

jomt capsule, and worked down towards thejjascj^s^]^ formed, with consequent appearance of 


pmg that part of the first dorsal interosseus muscle from 
the bone The elevator should be worked from head to 
base smoothly, exposure of the palmar surface being 
obtained by a senes of such stnppmg actions— each at a 
more palmar (deeper) level than the last— unul sufficient 
bone has been uncovered 

The radial flap consisting of skin, superficial fascia 
(with the vems, nerves, and first dorsal interosseus artery), 
deep fasaa, invesung layer, and muscle with attached 
periosteum, was then retracted easily to give a good view 
of the radial and palmar aspects of the affcaed meta- 
carpal 

The penosteum over this end of the metacarpal was 
thick, oedematous, and peeled easily to uncover a layer 
of new' bone, ribbed and pitted m charactensuc manner 
A trough was started with a fine mastoid gouge working 
towards the head of the bone and followmg the main 
mass of the new -bone formauon The lower abscess was 
qmckly opened, and, after takmg some of the contained 
brown pus for laboratory examinaaon, was carefully 
cleared out with its walls 

With the wound well covered, an X-ray picmre was 
now taken The film showed that the lower abscess 
had been cleared but the second and upper one was 
still mtact On returmng to the wound the mass of new 
bone was followed up where it turned on to the palmar 
surface Excavauon was carried out from below so that 
the bone close to the capsule of the joint was left intact 
The radiograph showed how close the second abscess 
was to the jomt, infection of which from careless opemng 
of the capsule would result in a stiff index finger A 
second radiograph now showed that the upper bone 
cavity Iwd been widely opened and cleared, leaving the 
joint mtaa (Fig 560) The bone edges were tnmmcd 
and the penosteal flap with the muscle replaced over the 
bone The skm was loosely sutured, the glove cut away, 
and a dressmg apphed A posterior plaster cast was put 
on to hold the index m flexion at the metacarpophalangeal 
jomt 

A temperature of 99° F , with a pulse of 80, was 
recorded dunng the first two post-operative days, but 
settled on the third day and did not return 

The skm sutures were removed on Feb 6, the wound 
havmg healed per prtmam The laboratory repotted that 
a hEemolyuc staphylococcus and a large. Gram-positive, 
fusiform bacillus had been isolated from the pus removed 
from the bone abscesses Fmger exercises at the inter- 
phalangeal jomts were commenced on the second post- 
operative day By March 17 finger movements were 
full, powerful, and equal to those of the left hand 
(Fig 561) He reported himself well and had been on 
fun duty for a month by April 20 

I have seen this patient since on several occasions 
He has been through severe fighung m Burma and has 
had no trouble with this hand 

DISCUSSION 

The story of this superfiaal abscess with pus 
contammg the same orgamsms as the bone abscesses is 
mterestmg, raismg the pomt of whether the original 
bite affected the bone or merely the superfiaal ussue 
above it In the latter case the path of infecUon 
would appear to have been local spread to mjured 


chtucal signs in. November, I943 fact that 

the onginal bite healed so easily is of interest in 
view of the after-history and type of infection found 
to be present 

The approach to the bone used here is a good 
one, making use of a natural route oflfered by the 
local anatomy I have used this route many times 
m other lesions of the 2 nd metacarpal and especially 
for bone-grafting in fractures It gives good access, 
does not disturb the blood- or nerve-supply of the 
parts, and preserves the ist interosseus muscle and 
the fascial space around the extensor tendons In the 
powerful hands of manual workers and soldiers 
the superficial fascia is often found to consist of two 
layers — a superficial fatty layer directly under the 
sl^ and a deeper fibrous layer This arrangement 
caused me much difficulty on earher occasions, for 
the well-developed layer of the superficial fascia 
gave the illusion of havmg reached the true deep 
fascia Confusion thus arose and much stnppmg 
up of the wrong fascial layer led to unnecessary 
destruction of the fascial space around the extensor 
tendons, and of the blood-vessels and nerves which 
are exposed by this mistake ICnowledge of the 
disposal of fascial layers and the use of the techmque 
desenbed will keep the surgeon from such confusion 

The pomt m techmque of arrangmg for a casette 
to be passed easilv under the hand is an invaluable 
aid to operations upon these small long bones, 
especially where, as m this case, damage to the 
metacarpophalangeal joint has to be avoided at all 
costs It IS an arrangement well worth while in 
bone-grafting on these small bones, in open opera- 
tions on the forearm bones, and m deahng with 
complex injuries involvmg the head of the radius, 
etc 

Management of a hand operauon is always 
difficult, and many are the aseptic plans which go 
amiss through lack of forethought and attention 
to detail The use of a wooden sphere as desenbed 
gives the operator a hand to work on which is steady 
and easily controlled 

Use of a cotton glove with mastisol facihtates the 
apphcation of towels and wound towels, again 
releasmg the surgeon from another irritatmg feature 
of hand surgery upon which asepsis is frequently 
wrecked ' 

Care to avoid soihng the wound appears to have 
been responsible for primary heahng here, and is 
well worth the trouble and more delicate mampula- 
tion required No pemcillin or sulphonaimde was 
Halsted mosquito forceps, fine- 
toothed and plam dissectmg forceps, small retractors, 
small periosteal elevators, smaU mastoid chisels and 

^ careffilly directed rehabihtation 



trauma. 
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SUMMARY 

1 A case of human bite which healed easily 
followed by a superficial abscess and later still by 
a bone abscess is reported 

2 Both abscesses were infected by htemolytic 
staphylocococci and fusiform bacilh 

3 Surgical approach to the 2nd metacarpal shaft 
from the dorsum through the space between the ist 
interosseous and the tendon fascial compartment is 
described 


4 The differentiation of a deep layer to th( 
superficial fascia is described and the confusion i 
may cause with the true deep fascia is noted 

5 The usefulness of an arrangement for takint 
radiographs durmg operation is noted and an easj 
method descnbed 

6 The use of a shaped wooden block for steady- 
ing the hand is descnbed 

7 Emphasis is laid upon rehabihtation after 
hand infections and injuries 


LIGATURE OF AORTIC ARCH IN THE NECK 

By T E D BEAVAN 

PEDIATRICIAN, HILtINGDON COUNTY HOSPITAL 

AND L FATTI 

SURGEON, HILLINGDON COUNTY HOSPITAL, THORACIC SURGEON MIDDLESEX COUNTY COUNCIL 


Twelve cases of hgation of the aortic arch have been 
reported, all of which died This would seem 
obvious, and therefore it is important to give the 
reasons for tymg this vessel The present report 
describes another of these accidents with the reason- 
mg that led up to the operation The other point 
of note IS the presence of the aortic arch in the neck. 



Fig 562 — Sternum and clavicles superimposed 
on specimen 


ascendmg to the cricoid cartilage, appearmg climcally 
as an aneurysm This is the first case of the kind 
reported and is of mterest both climcally and 
embryologically 

CASE REPORT 

In March, 1943, we saw a girl of 9 with a pulsating 
swelhng of the neck Clinically it was an aneurysm of 
the right common carotid, producmg a loud murmur 
and a thrill not transmitted upwards into its branches 
On compression below, the aneurysm collapsed, the pulse 
slowed, and the face flushed It could be compressed for 


four minutes without producmg unconsciousness or other 
signs of cerebral ischannia It had been noticed for 
several years, but had become more prormnent recently 
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Fig 563 — Post mortem specimen 


Mantoux and Wasserman reactions were negatiw 
radiograph of the chest and neck showed no 
except for the aortic knuckle, which might 
labelled ‘ small ’ No cause for the aneurysm was ^ 
Nine months later the aneurysm was larger, 
the size of a pigeon’s egg, immediately above tne 
sternoclavicular joint, with a pecuharly sinuous exp 
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vessel was dissected out and tied as low as possible 
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Fig 564 —Mode of development (after Rathke 
and Turner) A Normal arrangement , B, Mirror 
image , C, Plan of development in present case , 

D, Descent of the heart in present case, Stage I , 

E, Descent of the heart in present case. Stage 2 



had to be done, as the symptoms were increasmg, though 
not as yet urgent Agam a diagnosis of common carotid 
aneurysm was made (Fig 562) 

The hterature on aneurysm in children showed that a 
number were due to endocarditis and rheumausm , 
others to acute infectious diseases, syphihs, caseous 
glands, and trauma , in a surpnsmgly high number of 
cases no cause could be found (Bronson and Sutherland, 
1918 , Pilcher, 1937) Recently Tanner (1945) has 
described one of the right common ihac arteries which 
showed no evidence of cause Aneurysms of the ascend- 
mg aorta were sometimes due to coarctation beyond it , 
most of these aneurysms had ruptured 

Operation — ^In November, 1943, the neck was 
explored under general anesthesia, through an obhque 
incision along the mterior border of the right stemo- 
mastoid The swelhng bulged out as soon as the deep 
fascia was incised, and rather surprisingly showed the 


with a slip-knot, ughtemng the tape gradually The 
aneurysm became much smaller, the right radial and 
caroud pulses stopped as expected, but no other untoward 
signs were noted, although the pulse-rate fell slightly 
The left carotid was beating normally, five minutes 
later the ligature was released, and again tied with tape 
in two places It was difficult to define the upper limit of 
the aneurysm, and reference to Fig 563 explains why 
this was so No further dissection was therefore done, 
but the wound was closed and the child put on the ward 
trolley , suddenly, about fifteen imnutes after applying 
me hgature, she started to brmg up large quanuties of 
frothy sputum, and percussion of the chest showed that 
the heart was enormously dilated to the left, exten ding 
into the axilla Withm a few seconds the child was dead 
of acute left-sided heart failure 

At Autopsy —Fig 563 demonstrates the post-mortem 
nndings It shows that the aorta passes upwards and 
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to the right, into the neck up to the level of the thyroid, 
then backwards and downwards and to the left behind 
the oesophagus It reaches a position corresponding 
to the normal beginning of the descending'portion of the 
aorta, and on a postero-anterior radiograph reproduces 
the appearance of an aortic knuckle From here on it 
follows the course of the normal descending aorta The 
subclavian arteries take origin on each side from the 
downward-coursing portion of the arch , on the left side 
the subclavian is joined by a ductus arteriosus that is only 
just patent There were two grooves on the ascending 
part of the arch, where the ligatures were placed The 
heart was normal and not inverted 

DISCUSSION 

In most of Its details the specimen corresponds 
to a right-sided aortic arch with persistent left root, 
of the type described by Arkm (1936) A very full 
description of this form of abnormality has been 
given by James W Brown m his book. Congenital 
Heart Disease (1939) The one important detail 
that IS new and not explained is the high position 
of the aortic arch 

An attempt is made to describe the anomahes by 
diagrams (Fig 564) Diagram A shows the normal 
arrangement, with the branchial arches outlined , 
the normal aorta derives from the persistent left 
fourth arch, the normal innominate from the per- 
sistent right fourth arch, and the subclavian arteries 
are almost entirely segmental 

Diagram B shows a mirror image of the first 
picture in complete situs inversus A similar inver- 
sion of the great vessels may occur without inversion 
of the heart In reptiles both dorsal aortse persist 

Diagram C, when compared with the previous 
diagram B, shows three deviations first, the dis- 
appearance of the right and left embryomc aortic 
arches, secondly, the persistence of the thoracic 
aorta on both sides instead of only on the right, 
and thirdly, the abnormally high position of the 
right functional aortic arch 

For the discovery of why the aortic arch is in the 
neck, I am indebted to Professor O’Donoghue, 
Professor of Zoology at Readmg Umversity A 
study of the specimen showed that the two right 
carotid vessels arose mdependently from the aorta 
This led to another reference to the diagram and a 
sudden reahzation that in this case the gill sht 
responsible for the arch is not the fourth but the 
third Hence, there is no innominate artery , 
the recurrent laryngeal nerve takes its place under 
the persistent branchial vessel — namely, the third 
instead of the fourth 

Anomahes of these arteries due to variations of 
the third and fourth branchial vessels are infrequent, 
but have been described by various authors mcluding 
Morgagm, Malacame m 1784, and J D Boyd (1934) 
Among these are found the absence of the common 
carotid artery, the internal and external carotids 
takmg origm directly from the arch of the aorta on 
one or both sides , embryologically such an anomaly 
would arise from the disappearance of the third 


branchial artery and the persistence of a short poruon 
of the dorsal aorta (ductus caroticus) which forms the 
begmmng of the internal carotid 

The last two diagrams (D and E) explam how a 
relative slowing of growth of the left root (dorsal 
aorta) combined with the descent of the heart pulls 
the right descendmg aorta to the left, producing a 
vascular collar around the trachea and cesophagus, 
as m the present case It is probable that it is the 
ductus arteriosus m foetal hfe, with its preponderatmg 
importance, that has something to do with this pull 
on the dorsal aorta As a result of this shortemng, 
the origin of the left subclavian is, m fact, the per- 
sistent remnant of the embryomc left thoracic aorta 

A few words as to the diagnosis on a future 
occasion The shght dysphagia, noticeable only when 
drinking a glass to the bottom, should have lead to a 
barium swallow, viewed laterally A very character- 
istic notch is visible m cases of right-sided aorta with 
persistent left root, and presumably would have been 
seen in this case too (Rohan Wilhams, 1940) An 
cesophagoscopy would reveal the pulsatmg vessel, 
but the operation may be dangerous Both before 
and dunng the operation it would have been found 
that compression of the cervical artery caused dis- 
appearance of the femoral pulses, but not of the left 
carotid Later, if arteriography becomes easier and 
more practical, it may be possible to visuahze such 
vessels by X rays , a similar anomaly on the left side 
has not been described, but is theoretically quite 
possible 

As to the correct treatment, our suggestion is that, 
as the upper outlet of the thorax becomes increasmgly 
inadequate for both the ascending and descending 
aortK, the first rib be removed on the side affected 
so as to give more space 

SUMMARY 

A case is described of an aortic arch ascending 
into the neck up to the level of the cricoid on the 
right side An embryological explanation is given 
to account for this anomaly, and a description of 
the clinical signs and possible treatment is given 

I wish to thank Professor C O’Donoghue for 
his brilhant inspiration in explaimng the embryology 
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Since Shanock first showed that sihca m the sub- 
cutaneous nssues could ehat the slow formanon of a 
granulomatous mass, it has come to be reahzed that 
the sihaous talc used as a dustmg powder could 
similarly lead to granulomatous lesions in the pen- 
toneum The danger of this substance, and also of 
lycopodium powder, is not yet widely enough 
appreaated, doubtless because of the frequently 
long mterval between deposition and the obtrusion 
of the resultant granuloma mto clmical notice For 
the same reason it is probable that granulomatous 
lesions found m the Fallopian tube, described in the 
past as tuberculous, have sumlarly not been apprea- 
ated, m fact, as cases of foreign-body granulomata 
The present study of granuloma due to the presence 
of talc contams 5 cases with lesions of the Fallopian 
tube 

fflSTORICAL REVIEW 

Shattock (1916) gave the first example of a 
foreign-body granuloma due to sihaous particles 
and called the lesion pseudo-silicoucum He had 
previously urged the retention of the term pseudo- 
tuberculosis to mdicate a non-infective granulo- 
matous lesion characterized by a nodular appearance 
similar to tuberculosis ivith histologically a folhcular 
arrangement of giant cells A man developed a 
small tumour at the site of an in)ury to his hp 11 
years previously Histologically the lesion was 
charaaenzed by a folhcular arrangement of giant 
cells closely simulatmg tuberculosis, but exaimnation 


granulomata in the subserosa, which contained small 
refractile bodies “morphologically idenucal with 
talc” He did not, however, note the similanty 
of the lesions to the pseudotuberculoma silicoticum 
of Shattock 

Erb (1935) described a further 6 cases of granulo- 
mata in various sites subsequent to operauon He 
also demonstrated spores of lycopodium in the lesion 
and considered this the causal imtant He ivas, 
however, aware that the dustmg powder used at the 
ongmal operauon was a mmture of lycopodium 
spores and talcum powder, but does not appear to 
have appreaated the imtant quahues of talc and 
made no search for it m the granulomata 

Feinberg (1937) and Gardner (1937) described 
cases of foreign-body granuloma due to talc in the 
scars of previous operauon Gardner emphasized 
the similanty to tuberculosis and German (1940) 
reported a further case as a lupoid sarcoid reacuon 
due to talc 

McCormick and Ramsey (1941) recorded wide- 
spread muapentoneal formauon of talc granulomata 
foUowmg a number of diverse abdominal operauons 
Ramsey (1942) descnbed a number of further 
examples m which lesions were found m the pelvis, 
but he noted no abnormahty in the Fallopian tubes 
although two of his cases undenvent bilateral 
salpmgectomy 

German (1943) reviewed 50 cases of talc granu- 
loma following laparotomy The majonty of the 
lesions he descnbed were m the omentum and 


by appropnate methods showed that the folhcular 
arrangement was in relauon to small refracule 
bodies beheved to be sihca 

Faulds (1935) descnbed two further cases of 
pseudo-tuberculoma sihcoUcum, the lesions being 
removed to and 23 years after m)ury The histo- 
logical features of these cases were pracucally 
idenucal with that ongmally descnbed by Shattock 
Faulds achieved the absolute geological proof of the 
sihaous nature of the foreign bodies present and, 
m addiuon, was able to demonstrate that they were 
idenucal with slate present on the ground where the 
ongmal acadent had occurred A similar traumaUc 
case was reported by Eden and Herbert-Bums 

(1936) 

Antopol (1933) descnbed 6 cases of foreign-body 
granulomata at vanous sites followmg operauon and 
he identified m the lesions spores of lycopodium 
which he considered to be the causal imtant In 
one mstance (Case 4) followmg cholecystectomy 
he round small granulomata scattered over the whole 
penton^ surface, but no menuon is made of the 
sme of the Fallopim mbes He also reported a 
ftirther case (Case 7) of a man who had undergone 
mo previous abdominal operauons Subsequlntly 
the appendix was removed and Antopol found 


pentoneum, but he also found granulomata in the 
ovaries He makes no menuon of involvement of 
Fallopian tubes In endeavouring to estabhsh 
the relauonship between the deposiUon of talc m the 
pentoneal cavity and the formauon of granuloma, 
he showed experunentally that in the absence of 
trauma the talc parades migrated widely before 
lodgmg and setung up a reacuon He did not 
nouce any preponderance of the lesion in the pelvis 
A number of invesugators— Jones and Rouse 
(1914)5 Cappell (1930), and Thomas (1936) — ^have 
studied the disposal of vanous foreign bodies intro- 
duced experimentally mto the peritoneal cavity, but 
have not noted any lodgement m the Fallopian tubes 
m the animals with which they were workmg 

Seehg (X943) and his co-workers carried out an 
expeimental invesugauon of the role of talc, suess- 
ing the importance of talc mtroduced at operauon 
^ a cause of ^anuloma and pentoneal adhesions 
hey also sought a substance siutable as a dustmg 
powder wthout the imtant effects of lycopodium 
r l^alc and wluch could be used as a dustmg powder 

suitable subsutute for talc, 
absorbed without 

eliaung any reacuon 
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The only site other than the subcutaneous tissue, 
operation wounds, and the peritoneum, in which 
the relationship of silica and granulomatous forma- 
tion has been reported, is the submucosa of the 
stomach, this was found by Cohn et al (1941) in 
a patient who had been taking aluminium silicate 
(kaolin) for years as an antacid 

‘ Pseudo-tuberculoma sihcoticum suggested by 
Shattock, has the merit of indicating both the causal 
irritant, silica, and the morphology, which till then 
was, and even yet is, confused with that of tuber- 
culosis More recently the term ‘ talc granuloma ’ 
has come into use in America In the present senes 
It IS presumed that the aetiological sihcious matter 
IS in fact talc, but it is proposed to use the terrn 
‘ silicious granuloma ’ 

CASE REPORTS 

The 7 cases in this series of granuloma due to talc 
as foreign body all had a previous operation during 
which one must presume the irritant matenal was 
introduced In 2 cases the resultant lesion occurred 
m the scar in the abdominal wall , in the other 5 
granuloma developed in the Fallopian tubes 

In all cases m this series a thorough search was 
made for acid-fast bacilh in sections stained by the 
Ziehl-Neelsen method and none was found 

GRANULOMATA IN OPERATION 
WOUNDS 

Case I — C S, 1213/42, aged 30 Housewife 
Admitted Nov 19, 1942 
History — 

General Swelling of appendicectomy scar and some 
pain on exertion appeared 12 years after a successful 
appendicectomy 

Obstetric Married 8 years, nulliparous 
Examination showed a large nodular mass in the scar, 
but otherwise no abnormality was noted 
Nov 23 Scar excised 


Pathology — A large irregular mass of tissue measur- 
ing3 X 3 X 7cm IS seen running the whole length of the 
scar The gross features of the specimen are similar in 
many respects to a keloid , on section it presents a dis- 
tinctly nodular appearance Histological examination 
shows the mass to be composed of multiple follicles con- 
taining giant and cndothelioid cells (Fig 565) Examina- 
tion with the polarizing microscope reveals numerous 
small anistropic particles intimately related to the giant 
cells which in the mam arc grouped around them 
The majority of the particles are small and spicular 
(Fig 566), but there is considerable variation in size 
and shape 

Case 2 — 488/43, male, aged 34 Admitted April 30, 

1943 

History — Swelling of appendicectomy scar and some 
pain on exertion appeared ii years after a successful 
appendicectomy 

Examination revealed a large irregular mass measur- 
ing 2x3x8 cm distending the scar 

April 30 Excision of scar 

Pathology — Both the macroscopical and histological 
features of the mass are virtually idenucal with those 
desenbed m Case i 

Summary — The histological picture of both these 
cases is identical with the subcutaneous traumatic form 
of pseudo-tuberculoma sihcoticum described by Shattock 
and Faulds , in both it seems highly probable that the 
silicious matter is talc and that it was introduced at the 
original operation 

GRANULOMATA IN FALLOPIAN 
TUBES 

Case 3 — B McG , 656/41, aged 28 Laundry 
worker 

Admitted Aug 19, 1941, complaining of pam in the 
left iliac fossa of several weeks’ duration 

History — 

General The patient had an appendicectomy two 
years previously, but otherwise health had been good 
Recently she has been suffering from pain in the left 
iliac fossa 



Fig 56s — Case i Nodule from surgical abdominal scar 
cle\cn >ears after appendicectomy This somewhat fo’hcular 
granuloma shows the characteristic giant-cell tissue and fibrous 
reaction (H and E ) ( x 150 ) 



Fig 566 — Case i The same field as in Fig 5^5 
through Polaroid screens This shows numerous anisotrop 
foreign bod es closely related to the giant cells a r 1 

particles are definitely spicular (rec Fig 57^) IN ana / 
(X 150) 
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Obstetric 

puerpenum 

Menstrual 


Para i, 6 years ago N F T Normal 
No further pregnancies 
F M P 16 years , L M P Jan 24, 1941 


Cycle 7-10/28, regular 

On Exaaunation — , , r 

General Shght tenderness in left mac fossa 
Vaginal Marked pain and tenderness in both left 

and nght formces „ 

Aug 28 Bilateral salpingectomy performed Con- 
valescence uneventful 

Pathology —Both Fallopian tubes are considerably 
thickened but otherwise no features of note are seen on 
naked-eye examination Histological examination shows 
gross abnormahty of the mucosal vilh which are thickened 
and m many places ftised together thus considerably 
reducing the lumen of the tubes (Figs 567, 568) 



Operation (Oct 20) — Bilateral salpingectomy 
Pathology —Both Fallopian tubes arc considerably 
thickened but otherwise show no gross abnormality 
Histological examination shows great thickening of tne 
mucosa and matting of the villi Multiple follicles 
containing giant cells and anisotropic foreign bodies are 
present throughout The histological features arc closely 


Case 5 — J M P, 37r/46> aged 35^ Housewife 
Admitted March 15 , I946j complaining of a feeling of 
weight in the lower abdomen 
History — 

General The pauent had an appcndiccctomy about 
to years ago and has been in excellent health till 6 months 
ago when she began to experience slight lower abdominal 
discomfort with some pain and a feeling of heaviness 
coming on at any time and unrelated to menstruation 
Menstrual FMP 14 years, LMP, Feb 24, 
1946 Cycle irregular, 5-6/19-23 



Fig 567 — Normal Fallopian tube, ampullarj portion 
The characteristically delicate villous structure is clearlj seen 
(H andE) (x 12) 


Fio 56S — Case 5 Fallopian tube The normal structure 
of the mucosa is destroyed The villi are submerged m the 
granulomatous masses (H and E ) ( x 9 ) 


Numerous folhcles contammg large Langhans-type giant 
cells are present throughout the swollen vilh These 
occur mainly in folhcles centred around small crystalline 
particles A few endothehoid cells are also present, 
but in the mam these are scanty A dense infiltration 
with lymphocytes is present around the follicles Exam- 
mauon with the polarizing microscope reveals numerous 
small amsotropic particles intimately related to the giant 
cells and in many cases contained within them 

"While the failure to find tubercle bacilli does not 
exclude tuberculosis, the combination of the histological 
findmg of doubly-refractUe particles and giant cells in 
folhcular systems, and the fact of a previous laparotomy, 
suggests that this is probably a foreign-body granuloma 


Case 4 — E T , 1256/45, aged 32 Housewife 
Admitted Oct 17, 1945, complammg of sterility 
History — 

General The patient had rheumatic fever in ipzf 
and acute appendicitis m 1928 Recovery from appendi- 
cectomy was rapid and since then she has been in gooc 
health An enlarged gland, stated to have been tuber- 
culous, was removed from her neck in 1943 

Menstrual FMP 14 years , LMP Oct 13,104- 
(4 days before admission) Cycle 5/28, regular Ni 
discharge or dysmenorrhma 

Obsmne Married 9 years Nulliparous 
On Examination — 

Gesural Reveals nothmg of note 

Vaginal Vulva and cervix normal Shght tender 

FailopTatl'Sibr 


Obstetric Married 9 years Nulliparous 
On Examination — 

General Reveals no abnormality 
Vaginal There is a large firm mass attached to the 
uterus, considered to be a subserous fibroid 

At Operation (March 10) — Myomectomy and left 
salpingo-oophorectomy (There is, unfortunately, no 
note of the appearance of the right Fallopian tube as seen 
at operation ) 

Convalescence was uneventful 

Pathology — The Fallopian tube shows a moderate 
degree of thickemng, bemg about i 5 cm in diameter 
The fimbriated end of the tube is adherent to an appar- 
ently normal ovary The serous coat covering the tube 
seems thickened, but there is no suggestion of sub- 
peritoneal tuberculous nodules 

The histological features are similar to those seen m 
the two previous cases The mucosa is thickened and 
the papillary processes are grossly distorted and des- 
troyed (Fig 568) , in them are numerous giant-cell 
follicles contaimng doubly refracting particles At 
two pomts lymphatics in the muscular coat of the tube 
are seen to contain a cellular mass consistmg mainly of 
lymphocytes, these masses show central necrosis, but 
“tcTe IS little evidence of cellular reaction around the 
tymphatics and no giant cells are present in this region 
Histologiral exammation for foreign bodies and for 
mbercle bacilh m this area have both proved unsuccessful 
omce there is a large amount of sihca present elsewhere 
in toe secuon, it may be suggested that the necrosis of the 

^^1 lymphatics is due to the action of 

soluble or gel-form sihca 


420 


THE BRITISH JOURNAL OF SURGERY 


The ovary presents no abnormahtyj showing normal 
maturation of Graafian follicles, and a large well-formed 
corpus luteum, evidence of recent ovulation 

Case 6 — M Y, 58/46, aged 26 Housewife Ad- 
mitted Jan 3, 1946, complaimng of post-menstrual pain 
during the last four months 



Fig 569 — Case 6 Fallopian tube This shows to the 
right the granuloma with its giant cells and somewhat follicular 
arrangement , to the left the villous structure is still obvious 
(H and E ) ( x 36 ) 



Fig 570 — Case 6 Fallopian tube This zone conuins 
several giant cells with surrounding lymphocytes The wall 
of the tube is seen below (H and E ) ( x 150 ) 

History — 

General The patient had an appendicectomy 8 years 
ago The abdominal wound discharged for some time 
and healmg was slow, but otherwise convalescence was 
normal 

Durmg the past 4 months the patient experienced 
fairly severe pam foUowmg menstruation On each 
occasion this lasted about one week 

Menstrual F M P 13 years , L M P Dec 6, I945 
Cycle 5/28, regular No discharge or dysmenorrhoea 


Obstetric Married 6 years NuUiparous 
On Examination — 

General The patient is a well-nounshed younf 
woman and no gross abnormahty is noted 

Vaginal Thickened masses felt in both right anc 
left formces are considered to be tubo-ovanan ir 
origin 

Operation (Jan 6, 1946) — Bilateral salpmgo-oophor- 
ectomy 

Pathology — On each side the Fallopian tube is 
firmly adherent to the ovary by a thick layer of fibrous 
tissue, the whole formmg an oval mass approximately 
7x4x3 cm In neither of these swellmgs could the 
normal anatomical features be made out 

Histological examination shows no very gross abnor- 
mality m the ovary imdemeath the encasing sheet of 
fibrous tissue There is evidence of ovulation and 
maturation of the Graafian foUicles The Fallopian 
tubes and all the structures of the parovarium are closely 
bound to the ovaries by very dense fibrous tissue The 
tubes show gross alteration of their architecture , the 
villi are considerably thickened and show dense infiltra 
tion with chrome inflammatory cells, mainly lymphocytes 
In addition, there are numerous follicles, with large giant 
cells iFig 569), situated mainly m the deeper layers of the 
mucosa adjacent to the muscular coat Closely related 
to, and in many instances actually contained svithm the 
giant cells, are irregular particles mostly of a yellowish 
brotvn colour varymg in size from 3 to 15ft in diameter 
Examination with the polarizing microscope reveals that 
these particles are doubly refracting (Figs 570, 571) 
This case differs from the previous three, not only m the 
presence of bilateral tubo-ovanan fibrous adhesions, but 





Fig 571 — Case 6 Fallopian tube This shows the s^e 
field as the previous section through Polaroid screens inr 
foreign body recognizable in the previous section is seen to o 
doubly refractive The smaller anisotropic articles are ol me 
type that in practice one finds by polarized light and contiOT 
by ordinary light as being intracellular (H and E ) {X 15 


also m havmg had a post-operative infection 
appendicectomy and it seems not unreasonable to re 
these, certainly the silicotic granulomatous reacuo 
confined to the tube and absent from the ovarian ^^8 , 

One has to presume that the ostium stayed P“ 
enough to allow the entrance of the silica ' 



GRANULOMA 

Case 7 — N M , 344/46j aged 30 years Housewife 
The patient was admitted on March 5 j 1946, complaining 
of lower right abdominal pain of three weeks duration 

General Eleven years ago the paacnt had an appcndi- 
cectomy for acute appendicitis There was no evidence 
of peritonitis at the operauon and the wound was cl^cd 
without drainage Convalescence was uneventful 1 he 
patient was well nU 3 weehs before admission, when she 
had a sudden attack of right-sided 
lower abdominal pain This was 
acute and stabbmg in character and 
persisted for a week before sub- 
siding, but It returned agam after 
an mten'al of a few oays The 
pam travelled round into her back 
During this tune she had consider- 
able frequency of mictunUon, rising 
3-4 tunes at night 

Menstrual F M. P 14 years , 

LMP Feb 17,1946 Cycle 7/21, 
regular No premenstrual or men- 
strual pain 

Obstetric The pauent had a 
five-months’ abortion 10 years ago 
There was no evidence of sepsis and 
recovery was rapid Smce then she had had no further 
pregnancy 

Examination — 

General Revealed nothmg of note 
Vaginal Extreme tenderness in right lateral fornix 
with palpable mass Uterus appears normal 

Operation (March ii, 1946) — Right salpingo- 
oophoieaomy 

Pathology — The Fallopian tube is grossly swollen 
and the fimbnse have disappeared, the distal end of 
the tube bemg somewhat bulbous The tube is closely 
adherent to the ovary, which otherwise appears normal 
Microscopical exaimnation shows gross thickenmg 
of the linmg with an almost obliterated lumen The 
submucosa is replaced by a cellular granulation tissue, 
infiltrated with inflammatory cells, mainly lymphocytes, 
plasiiia cells, and eosmophils, with scanty neutrophils 
Epithebal cells occurrmg in cords are seen in the thickness 
of this tissue and they are taken to mark the former division 
into viUi 5 elsewhere they are largely gone In the deep- 
est portion of the submucosa numerous giant-cell systems 
are also present and anisotropic foreign bodies are found 
in relation to these 

The sections are interpreted as showing a combination 
of a long-standmg low-grade pyogenic salpmgius probably 
to be related to the abortion 10 years before, and a granulo- 
matous reaction to foreign bodies introduced during the 
appendicectomy the year before the abortion 

SUMMARY OF SIGNIFICANT 
CLINICAL FEATURES 

1 Lesion occurring in Scar Wound — Both 
cases are characterized by the development of a mass 
m the scar of a previous operation wound with 
moderate pain or discomfort at this site The 
differential diagnosis clinically is from keloid, which, 
however, generally occurs withm a year of operaUon 

2 Lesions in the Fallopian Tube —All 5 
cases had undergone a previous laparotomy for 
^pendicectomy and apart from the abortion m 
Cmc 7 the pauents were all subsequently sterile 
Ihe symptoms are suggesuve of a low-grade pelvic 
^^nmation and physical examination reveals 
^ckened tender FaUopian tubes In Case 5 the 

ubal lesion was foimd dunng operation for the 
removal of a large uterine fibroid (see Table I) 


OF fallopian tube due to TALC 
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Only one patient (Cose 4) gives a history of a 
possible tuberculous infection elsewhere, having 
had cervical adenitis two years previously X-ray 
chest investigation was not undertaken, but no 
abnormal findings were noted on chnical examination 
No history of gonococcal or syphilitic infection was 
obtained and the sera from all pauents gave a negative 
Wasscrmanti reaction 

Table f— D etails of Cases wth Lesions in Fallopian 


1 

Case 

No 

Age, 1 

Years j 

Years 

SIVCE 

APPENDt- 

CECrOAU 

1 AIarried 

1 Years 

1 

Parity 

SINCE 

Arpenpi- 

CECTOMV 1 

1 

I Complaint 

Clinical 

Findings 

1 


! 

1 

1 7 1 

-- 1 

Pam ifl left iliac j 

Tenderness m for- 

3 ^ 



1 ' 1 

1 

fossa 

mces 


1 



— ' 

Stenlitv 

Thickened F T ’s 


33 ' 

^ 10 

9 


Abdominal dis- , 

Subscrous fibroid 





1 

comfort 


6 

:6 ' 

' 8 

i ^ 


Post-menstnial 

Tubo-osTirian masses 



11 

Id 

5/12 

Lower abdominal 

Tenderness and mass 




1 

obortion 

pam 

m right fornix 


COMMENTARY 

The scar lesion, not hitherto menuoned m the 
Bntish literature, is of interest in that its close 
histological similarity to the commoner traumatic 
lesion and its obvious relauonship to the mtroducuon 
of foreign material at operauon provide a linkage 
with the lesions in the Fallopian tubes The possi- 
bihty that a granuloma due to talc might occur in the 
latter site has apparently not been considered, but 
the finding of 5 cases of granulomatous salpmgius, 
in all of which doubly refractive material has been 
demonstrated, suggests that this is a not so rare 
late comphcauon of laparotomy 

Differential Diagnosis — The histological dia- 
gnosis of tuberculosis of the Fallopian tube is an easy 
matter in the typical case with gross caseauon In 
the diagnosis of the more proliferative form, the 
possibihty of a sihcious aeuology has now to be 
considered, but m this senes the cases in which 
doubly refracuve material has been definitely recog- 
mzed have shown few, if any, cells that would pro- 
perly be classified as endothehoid The possibihty 
that some, if not all, of the present cases have really 
been examples of sihco-tuberculosis is difficult to 
exclude, since neither culture nor animal moculauon 
was undertaken in any and the failure to demonstrate 
tubercle bacilli m the secuons cannot be taken as 
strong evidence, since it is well known how difficult 
such demonstrauon frequently is except m the florid 
type of tuberculosis 

It would seem reasonable in the microscopical 
examinauon of the pathological Fallopian, tube to 
accept as primarily sihcious a giant-cell granuloma- 
tous reacuon, with scanty or absent endothehoid 
cells, absence of caseauon, and the presence of 
doubly refracuve matenal within or closely related 
o the giant cells Since the spicules may be very 

“ see even 

wiffi the polarizing apparatus, it is advisable m 

fron^^^.^ ^ doubtful case to examine sections 

irom several levels in the tube 

uolaTi^fn Material— The use of the 

polanzmg microscope is of great value both m 
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detecting and in identifying foreign bodies present 
in tissue Stewart (1920) found it of great assistance, 
particularly in detecting fragments of buried sutures, 
and investigated the other relatively few causes of 
double refraction, e g , collagen fibres, red blood-cells, 
striated muscle, suture material, and extraneous 
debris In the present series the only doubly 
refractive material accepted as diagnostically sigmfi- 
cant was that contained within or closely related to 
foreign-body giant cells 

Morphologically these foreign bodies are most 
commonly spicules of various lengths, although 
when within a giant cell they are frequently rounded 
(PtS 57^) This form is seen commonly in the 
lesions of the Fallopian tube, while spicules are the 
usual form in the lesions from the abdominal wall 
{Fig 566) Not all the spicules visible with ordinary 
light proved to be anisotropic 

Talc, also known as French chalk, soapstone, or 
steatite, is a naturally occurring magnesium silicate 
of constitution 3 (MgO), 4 (SiO.), HoO, and belong- 
ing to crystal system number 4 (Kingzett) The 



Fig S72 — Preparation of surgical talc magnesium silicate 
Seen through Polaroid screens This should be compared 
with Fig 566 (X iso) 


Standard hospital talc, as used by surgeons for 
dusting gloves, shows under the microscope a marked 
similarity in shape and size to the particles present 
in the tissues It is noteworthy that not all the 
particles present in preparations of ordinary surgical 
talc are doubly refracting {Ftg 572) 

The more exact identification of the material in 
the histological sections is a matter of some difficulty 
In the traumatic cases described by Faulds the 
particles were of sufficient size to permit accurate 
chemical mvestigation, but m the present cases the 
particles are very much smaller However, by the 
method of Belt and Ferris (1942) the sihcious nature 
of the spicules has been established Sections from 
Case 3 were ashed in a micro-incinerator at 600° C 
for one hour to remove all orgamc material, and then 
treated with concentrated hydrochloric acid to 
dissolve out the mineral salts , by this means every 
substance other than sihca is removed from the 
section The spicules previously seen were sail 
present 

Thus, not only do the spicules have the size and 
shape of talc, but they are also proved to be sihcious 


Genesis of the Lesion — The formauon of a 
sihcious granuloma in a laparotomy scar seems to 
differ little from the more common traumatic sih- 
cious granuloma There is the same long latent 
period and then the production of a characteristic 
assue change The question remains as to the mode 
of arrival of the silica in the subcutaneous tissues 
It seems certain enough that in the post-operative 
type the silica comes on the surgeon’s gloves as talc 
Weed and Groves (1942) state that tear or puncture 
of surgical gloves occurs in about 75 per cent of all 
operauons, and there is, of course, usually a quanuty 
of talc lying in the nail fold , but perhaps even more 
sigmficant is the statement of Seehg (1943) that talc 
can be removed from the outer surface of gloves 
only with the greatest difficulty Once the talc is 
deposited in the tissues it appears to be dormant 
even for years 

This long latent period has also been emphasized 
by both Shattock and Faulds, deahng with the 
traumatic type, and indeed recently in this depart- 
ment a small subcutaneous sihcious nodule was 
examined which had developed about 45 years after 
the original injury One of the sihcious granulomata 
arising in an appendicectomy scar {Case i) apparently 
developed within two months, although the operation 
had occurred some ri years before 

The development of the actual lesion in the 
Fallopian tube is presumably similar to that described 
in traumatic and post-operative sihcious granuloma 
since It differs from them histologically in minor 
points only There seems little doubt that the talc 
must have been deposited in the peritoneal cavity 
during operation and the particles may indeed be 
deposited directly in the pelvis since it is the practice 
of some surgeons to inspect and palpate roufinely 
the tubes and ovaries 

The possibihty is raised, however, by these cases 
that talc left in the peritoneal cavity at operation may 
become concentrated m the Fallopian tubes Once 
there, the particles penetrate the epithehum and set 
up a foreign-body granulomatous lesion The 
ultimate and important result of this lesion is the 
architectural disorgamzation of the dehcate structure 
of the tube , this has been associated in all 5 cases 
with a serious effect on the fertihty of the woman 

Relationship to Tuberculous Endometritis 
— Within recent years a number of reports have 
described the finding of tuberculous infections in 
the endometrium of patients whose only complaint 
was sterility Bacteriological investigation of such 
cases has been made by Sutherland (1943)3 who, with 
culture or gumea-pig inoculauon, obtained 10 posi- 
tives out of 16 cases examined Rabau (i943) 
examined 4 cases and got 4 positives and Halbrecht 
(1946 a, b) obtained 7 posmves out of 45 cases There 
IS, therefore, httle doubt that a true infection of the 
endometrium by the tubercle bacillus does in fact 
occur Novak (1941) states that in his experience a 
tuberculous lesion of the tubes is always present in 
cases showing tuberculosis of the endometrium, and 
considers that the endometrium becomes infected by 
material escaping from the Fallopian tubes, and it 
appeared possible that sihcious material could 
similarly escape and set up a granulomatous reaction 
m the mucosa The re-examination of some thirty 
specimens previously diagnosed as tuberculous 
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endometnus was undertaken and in none of them 
was silicious material detected 

r. |intpa 1 Importance — ^The danger of intro- 
duang talc mto the tissues or body spaces is becom- 
mg recognized (TVie Lancet) and suggestions have 
been made to substitute as glove powder less irritant 
and less persistent substances (Seehg, 1943) but it 
IS perhaps not yet adequately appreciated that talc 
in the ussues of the abdominal wall can not only 
give nse to a painful granuloma, but also, in prob- 
ably a fairly large number of cases (German, 1944)3 
can act as an irritant m the peritoneum and lead to 
the formauon of adhesions 

To these has now been added the possibihty 
that talc parades can settle in the Fallopian tubes 
and set up there a granulomatous reacuon The 
findmg of 5 such cases withm a year at the Western 
Infirmary, Glasgow, suggests that the lesion is by 
no means rare This view is strengthened by the 
finding of 6 other cases in material filed m other 
departments as tuberculous salpingias It is conse- 
quently felt that this condiuon is of importance not 
only as a late comphcauon of laparotomy that may 
demand further operaave intervenuon for the rehef 
of pelvic pam, but also as a cause of stenhty 

Treatment of this condiuon must be prophylactic 
smce surgical cure is unhkely to be possible When 
once the sihcious particles are deposited it is improb- 
able that surgical treatment could prevent the ultimate 
occlusion, funcuonal if not orgamc, of the Fallopian 
tubes It is only by recogmuon of the dangerous 
potenuahues possessed by talc and by a total avoid- 
ance of Its use that these unfortunate sequelae can 
be prevented 

SUMMARY 

Seven cases of sihcious granuloma are described, 
2 occumng m appendicectomy scars and 5 in the 
Fallopian tubes 

All occurred in cases that had undergone a 
previous laparotomy, and microscopy revealed the 
presence in all the lesions of doubly refracUve 
material, this is considered to be talc deposited 
at the earher operation Several of the tubal lesions 
had been previously diagnosed as tuberculous and 


the quesuon is raised whether some cases diagnosed 
histologically as tuberculosis of the endomemum 
may not, in fact, be also sihcious granuloma 

The presence of this type of lesion in the Fallopian 
tube can cause pelvic pain and apparently sterility 

I am glad to acknowledge my thanks to Dr A C 
Lendrum for providing me with the material from 
Cases I and 2, and for his help in the preparation 
of this paper 
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AN OPERATION FOR NERVE PEDICLE GRAFTING 
PRELIMINARY COMMUNICATION 

By F G St CLAIR STRANGE 


Many attempts have been made in the past to bridge 
wide gaps m peripheral nerves by nerve-grafts 
Apart from thm grafts, such as cable grafts made 
from cutaneous nerves, facial nerve-grafts (Duel 
^34)3 and experimental grafts in rabbits (Young’ 
Holmes, and Sanders, 1940), the usual results have 
been disappoi^g In the hght of recent work by 

^ 1 ^ 44 ) and Barnes, Bacsich, 
Wybum, and Kerr (1946), homografts seem to hold 
no better prospects of success than heterografts 

fnll-thickness autografts, Sanders 
( 942) records that a frequent microscopical findmg 


is central necrosis of nerve elements, and Sanders 
and Young (1942) quote many workers as obtaining 
sunilar results Seddon, however, has had some 
renwrkable results from full-thickness free auto- 

fofwed f 22 cases have been 

foUowed up for a sufficient period for results to be 

STmsuh^'f “ ^ recovery is as good as the 

P’^esent in one of his failures 
From this evidence it seems probable that free 

Sough if sumval only if they are thin 

enough It seems sensible to assume that there is 
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a critical thickness over which a free graft will be 
hable to central necrosis or collagenization and that, 
below this thickness, the graft survives by virtue of 
the accessibility to all its Schwann tubes of diffused 
oxygen, pending the estabhshment of adequate 
vascularization 

It therefore appears desirable to preserve the 
blood-supply of a full-thickness graft if possible 
This has often been done before, but so far without 
adequate regard to the essential design of the graft 
Itself (Sanders’ summary, 1942 ) 

This paper describes a rational operation for a 
nerve pedicle graft The blood-supply is main- 
tained durmg transfer by making use of the very 
efficient longitudinal vasa nervorum (Durward, 1944), 
and the principle is exactly comparable with the 
famihar full-thickness skm pedicle graft 


CASE REPORT 

W W had sustained a severe shell wound of the right 
forearm on July 30, 1944, with compound fracture of 
both bones and residual stiffness of the elbow Further, 
exploration had shown that there was complete destruc- 

DISTAL STUM' 



Fig 573 — Drawing-show ng appearances at exploratory 
operation 


tion of both median and ulnar nerves over a distance of 
12 cm , from a point 6 cm below the elbow to one 6 cm 
above the wrist {Fig 573) A pedicle nerve-graft was 
therefore devised, using the ulnar to repair the gap in the 
median {Fig 574) 

Operative Technique — 

First Stage (June 28, 1946) — ^After adequate 
exposure, the neuromata of the meian and ulnar nerves 
were resected and two proximal faces, contaming good 
bundles, were found The portion of the ulnar nerve to be 
used as the graft was then cleared and transected 13 5 cm 
higher This was done m such a way as to leave one 
large longitudinal vessel, visible m the epineurium, intact 
In addition, mo small lateral vessels near the upper end 
of the graft were also preserved Durmg suture of the 
mo distal faces to each other, it was noticed with satis- 
faction that there was some oozing from that of the graft 
The graft was left lying subcutaneously {Fig 575) and 
the wound closed 

On examination seven weeks later a positive Tinel’s 
sign could be obtained in the graft 5 cm above the suture 
hne 

Second Stage (Aug 9) — The ulnar graft and the 
suture hne were exposed, the latter being left mcom- 
pletely cleared to avoid damaging any new anastomoses 



Fig 575 — Drawing showing appearances at the close of 
the first stage of the pedicle graft 


R D 


R D 


R D 



A 

Fig 574 — Diagrammatic representation of 
arc for identification The arrows show the 
First stage — blood-supply to the graft at e 



method of nerve pedicle grafting R, Receptor trunk D, Donor The 
direction of regeneration A, *1 ype of lesion for which the operation is suitao > 
C, Second stage — ^blood-supply to the graft at y 
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around u The graft was more closely defined and 
appeared healthy 5 the distal (now physiologically 
proxunai) end was of full thickness and normal consistency 
but the end farthest from the suture line was small and 
felt ‘empty’ This end uas now divided and swung 
down ttaough a subcutaneous tunnel and sutured to the 
distal end of the median after resccnon of the latter had 
revealed fair bundles (,Fjg 576) There was brisk bleed- 
ing from the graft face at a time when its sole blood- 
supply was across the suture line, 12 5 cm away 

lower 



One or two points in the techmque may be enlarged 
upon here First, section at the higher let el is necessary 
m order that the outgrowmg axons of the receptor nerve 
may have suitable Schwann tubes to enter Secondly, 
the distal end of the graft should be resected until good 
bundles are seen before dividing it at the higher level 
In this w'ay, undue dwindhng of the graft from the 
necessity for unexpectedly wide resection need not be 
feared ThucIIy, the upper pomt of section of the donor 
nerve need not necessarily be at the place which will 
subsequently become its distal face The higher above 
this level the better, so that, with the intervemng trunk 
left unstripped, there viU be the best available blood- 
supply for the graft durmg the first stage Indeed, the 
graft Itself need not be stripped beyond the amount 
required to allow comfortable apposition at the first 
suture hne 


DISCUSSION 


The timing of the second stage of this operauon 
may perhaps be discussed briefly The earliest 
time at which it is feasible is clearly limited by the 
time required for a good anastomosis to develop 
across the suture hne, and three weeks is suggested 
as a minimum Thereafter any convement time may 
be chosen for the completion of the second stage 
Schwann tubes will bndge the lower )uncuon 
even if the axons have not reached the end of the 
graft (Young et al , 1940 , Sanders and Young, 1942) 
In the case described by Seddon, Yotmg, and Holmes 
(1942) It was found that the fibres that had grown 
down the graft were separated from the peripheral 
stump by scar tissue and had sprouted out m all 
direcuons m the lower juncuon scar This was 
however, considered to be due to proliferation of 
fibrous tissue from the distal stump which was 
somewhat fibrotic at the tune of operauon, and not 
to the absence of axons at the time that the suture 
was performed The lautude aUowed by pedicle 
^aftmg should make it possible to ehmmate this 
danger by resecUon of the distal stump low enough 
to obtam an ideal face ^ 


7^^ apphrabihty of the operaUon is recogm2 
as bemg highly circumscribed For examnle 1 

lateral pophteal nerve at the knee can har^y 


expected to benefit from it Further, it is cssen- 
mlly dependent, in my view, on there bemg a double 
lesion I would hesitate to emulate Flourcns 
(quoted by Sanders, 1942) and advocate the sacrifice 
of an vitact mam trunk, even for the median, though 
I do not think there need be any qualms about using 
a damaged ulnar or radial for the median, or lateral 
pophteal division of the sciauc for the medial 

In spite of Its hmitauons I feel that the operauon 
IS worth recordmg now on the groimds that others 
working in this field might find isolated opportumues 
for employing it, parucularly in Service pauents 
whose injuries might well be too old for any hope of 
improvement if this report were held up imtil a final 
result of the parucular case could be given It is 
the principle, not the case, that is the reason for this 
contribution Obviously it is a principle that is 
capable of considerable expansion in us appheauon 
and vanauon m detail, though it is not possible to 
suggest them aU here 

If this paper simply serves to canalize thought 
and research mto what may prove to be a progressive 
direcuon, it will, perhaps, have been of some value 


SUMMARY 

A rauonal pedicled nerve autograft is described, 
and should surmount many of the problems hitherto 
associated with nerve-graftmg 

In parucular, it elmunates a period of ischemia, 
whether relauve or absolute, so that there need be 
no cause for anxiety for the fate of the axons during 
their passage through the graft As good an upper 
suture hne can be obtained as m direct nerve suture, 
and there ivill be properly apposed outgrowmg axons 
and Schwann tubes There is no loss of regener- 
atmg axons into a host nerve-uunk, as m the only 
previously described ‘ true nerve pedicle graft ’ 

It IS hoped to submit a follow-up report of the 
case when the result is known At present (Nov 18, 
1946) Tinel’s sign has steadily advanced as far as 
the necks of the metacarpals 

My thanks are due to Sir Walter Haward, 
Director-General of Medical Services of the Mimstry 
of Pensions, for permission to pubhsh this paper, 
and to Professor H J Seddon for his generous 
advice m its presentaUon and permission to quote 
from a paper at present m the press 
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SHORT MOTES OF RARE OR OBSCURE CASES 

A CASE OF MYXOMATOUS TUMOUR ARISING IN THE 
ADVENTITIA OF THE LEFT EXTERNAL ILIAC ARTERY 

By H J B ATKINS 

SURGEON TO GUY S HOSPITAL 

AND J A KEY 

ASSISTANT DEMONSTRATOR OF ANATOMY 


The following case is reported because, so far as 
can be ascertained, no other similar case is to be found 
in the hterature 

CASE REPORT 

History — The patient, a man aged 40, was admitted 
to Guy’s Hospital on Jan 27, 1946 For the previous 
four months he had complained of pain in the muscles 
of the left leg on exertion Apart from an attacl of 

■ 1 

, \ 

- \ 



Fig 577 — Showing the growth on the left external 
iliac artery 

measles as a child, he had suffered from no other previous 
illness One of his brothers had died of pulmonary 
tuberculosis many years ago 

He was of atWetic build, and had served in the Army 
from 1921 to 1929, when he joined the police force, where 
for ten years he did foot patrols He smoked twenty 
cigarettes a day and was of temperate habits 

History of Present Illness — For four months the pauent 
had complained of pain in the left leg on exertion At 
first the pain came on after he had walked about half a 


mile, but the condition had progressed m seventy, so 
that at the time of his admission it appeared after walking 
too yards, and after a further 200 yards so incapacitated 
him that he had to rest The pain then passed off 
The distribution of the pain had remained constant 
The left quadriceps group was first affected, with subse- 
quent spread to the calf muscles and then to the tibiabs 
anterior It was made worse by cold and wet weather 
and by the intensity of muscular exertion Thus he 
could avoid the pain indefimtely if he strolled gently 
instead of walking at his usual pace 

Two and a half months before admission, he was 
diagnosed elsewhere as thrombo-angiitis obliterans and 
treated by diathermy, with slight improvement There 
was no history of trauma 

Condition on Admission — The patient looked well 
and was of muscular build 
Cardiovascular System — 

B P 120/80, equal in both arms and legs 
Heart — no enlargement or abnormality 
Brachial vessels palpable and normal 
Posterior tibial pulse — readily palpable on both sides 
Dorsalis pedis pulse — readily palpable on both sides 
Both retinte were normal 

Otltei Systems No abnormality could be detected 
Routine Investigations — 

Urine — normal 

Blood W R and Kahn both negative 
X-ray examination of heart and chest showed no 
abnormality, and of pelvis and lower limbs showed no 
vessel calcification 

Special Investigations on Left Leg — 

1 On Exercise — ^ 

a Pam could be induced by 35 full movements ot 

dorsi- and plantar-flexion against the resistance of a hand 
applied to the sole of the foot The distribution of the 
pain was as previously described 

b Stepping up and down off a stool 2 ft high, at the 
rate of one step every two seconds, produced pain m 
fifty seconds , 

c When walking on the flat in the warm warn, me 
sensation of pain was first noted after 98 steps, and aftw 
280 steps the patient had to halt on account of the seventy 
of the pain The posterior tibial pulse became barely 
palpable, and the pophteal pulse was dimimshed whii 
the pain persisted The limb became increasingly col 
and white Over the base of the femoral triangi , 
there developed a palpable thrill and an audible systou 
murmur <■ 

d All these phenomena disappeared on cessation 
the exercise 

2 Sympathetic Innervation — 

a Spinal antesthesia, after an imtial fall m ® 
temperature, produced a steady rise over 60 minu 
from 28 4° C to 33 0° C in both limbs This 
accompamed by flushmg , ci, 

b Left paravertebral sympathetic block ansstn^^^^ 
produced a rise m skin temperature of 2 0° C m the 
limb, accompamed by flushing 
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After this last procedure, the exercise test in : (b) was 
repeated, and no pain developed after three minutes 
Provisional Diagnosis — On the chmcal findings, a 
diagnosis of thrombo-angiitis obhterans (Buerger’s 
disease) was made, and lumbar sympathectomy was 

advised , , 

Subsequent History —Admission to the surgical 
wards was delayed at the patient’s own request as he had 
some business to attend to, and he was eventually re- 
admitted to hospital SLx w'eeks later for operation 

Examinauon on re-admission revealed that the 
symptoms were unchanged, but on palpation in the left 
ihac fossa there was now a painless lump about the size 
of a golf ball It was situated above the inguinal liga- 
ment m the hne of the external ihac artery , it was smooth 
m outhne, non-pulsatile, and shghtly mobile from side 
to side It was apparently deep to the external ihac 
artery, and as the radiograph of the pelvic bones w'as 
normd and there are no lymph-glands in this situation. 
It was thought to be a tumour of the psoas or ihacus 
muscle In view of these fresh findmgs, explorauon of 
the external ihac artery was advised 

Operation — ^The left external iliac artery was 
exposed tluough Abemcthy’s incision, and a small 
growth, greyish-red m colour, was found arising from 
the posterior aspect and investing the middle third of 
the artery {Fig 577) It had a shghtly lobulatcd appear- 
ance and was cystic There was a considerable degree 
of penarterial fibrosis, which rendered it relatively fixed 
The growth was non-pulsatile 

Dissecung the mass off the artery was difficult, and 
at one pomt the wall of the artery was ruptured This 
was repaired with fine paraffined silk, and the portion of 
the cyst, which was so intimatelv incorporated in the 


arterv at this point, had to be left in situ, while the rest 
was 'dissected free from the surrounding Ussues and 
removed The remaining wall was smeared witli pure 
carbolic 

The external ihac artery above and below the lesion 
was then examined and appeared healthy, as did the 
accompanying vein The wound was closed m layers 
and the skin approximated with clips 

On examining the excised growth it was found to be a 
typical ganglion contaimng myxomatous tissue 

Post-operative Course — The patient’s convales- 
cence was uneventful, and he was discharged m a fort- 
night He has remained completely free from symptoms 

Discussion — It IS held that ‘ ganglia ’ may 
occur wherever there is mesodermal Ussue, but the 
appearance of myxomatous degenerauon m an 
artery wall is exceptionally rare, and such a change 
giving nse to symptoms of intermittent claudication 
by pressure on the external iliac artery is, so far as 
we know, unreported An interesting feature of the 
case was the palpable and audible thnll which 
occurred over the diseased poruon of the artery after 
exerase, and the sigmficance of this physical sign 
was freely discussed when the patient was first 
admitted to hospital and at a time when, in the 
absence of a palpable tumour, a diagnosis of thrombo- 
angiitis obhterans had been entertained It was 
then remarked that a thnll had never been noted 
in this disease before, and a careful invesagation 
was conducted in order to eliminate the possibility 
of ihac aneurysm 


A CASE OF MESOTHELIOMA OF THE EPIDIDYMIS 

By T C PATTERSON, Surgeon Captain, RN (Ret) 

AND R A MOGG, Surgeon Lieut -Commander, R N V R 

SPECIALIST IN UROLOGY 


Tumours of the epididymis have always been con- 
sidered by medical wnters to be most uncommon 
and very httle has been recorded concermng them 
Most text-books on pathology dismiss them shortly 
with the remark that they are very rare From time 
to time, however, isolated groups of cases have been 
desenbed under a vanety of pathological classifica- 
tions and It was not until the work of Newton Evans 
(1943, a) was presented, that the pathology of these 
tumours became clarified Formerly the terms used 
m the descriptions represented a pathological mis- 
cellany, and such names as lymphangioma, adeno- 
caremoma, and bemgn adenoma were used The 
foUowmg case is presented on account of its interest, 
and a brief review of the hterature as analysed by 
Evans is appended 


CASE REPORT 

S ^ Marines, was first seen by one ol 

us CR A M ) on account of a hard painless swellme o‘ 
ffie right epididymis which had been present for on< 
presented himself for examina 
tion to ascertain his fimess for foreign service Then 
was a history of trauma to the right testicle by a hockei 
b^, approximately six years previously The swelhni 

Idered' m be and Web was cS 

sidered to be a hematoma of the tesucle suhsirlpr 
completely withm a few months of the mjury Thi 


present sweUing was first noticed accidentally by the 
patient about one year before examination, and it had 
gradually increased m size painlessly since that time 
There had never been any evidence of a hydrocele, 
neither had there been any urmary symptoms 

On Examination — There was a small, hard, spherical 
nodule about an inch in diameter situated in the globus 
ma)or of the epididymis, without any evidence of involve- 
ment of the scrotal skin There was no hydrocele and 
no lymphadenopathy Rectal examination was negative 
At Operation — ^Under pentothal, nitrous oxide 
and o^gen anesthesia, the epididymis was exposed 
through a midhne scrotal incision , the tumca vaginalis 
was normal and did not contain any excess fluid The 
tumour was of the size described above, encapsulated 
in the globus major of the epididymis, while the rest 
^ testicle Were macroscopically 

normal Right epididymectomy was performed and the 
worad closed with drainage Convalescence was normal 
Pauent was discharged from hospital nine days after 
operation and has remained entirely fit ^ 

IT examined by one of us 

Lcapsulamf ComToufz ? " h^rd spherical 

occu^ rhe'^oXst'Sor^'Tl? cS ^SaceTflS 

Patter^and waf smooth 

“57^^ "“d cream coloured (Fig. 

consisted ^of ^ttands ^ elements, which 

strands of fibrous ussue and unstriatsd 
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muscle The cellular parts were loose, there being 
many empty spaces, apparently lymphatic, and also 
many globules and vacuoles The essential stroma 
consisted of a delicate rarefied network of collagen, 
sulfused with lymphocytes, together with a few eosino- 
phils and plasma cells , m places the lymphocytes were 



Site of wedge 
removed for 
section 


pericardium consutute a mesothehum, Newton 
Evans (1943, b) has shown that tumours of identical 
microscopical structure to mesothehomata have been 



Fig 57S — Tumour of head of epididymis as resected ( x 8 ) 


Fig ;79 — Tumour bisected, shomng solid homogeneous 
mterior (Retained as hospital museum specimen ) ( x 5 ) 



Fig 580 — Loose interlacing pattern of fine supporting tissue 
beset with cells and spaces H and E ( X 60 ) 


Fig 581 — Constituent cells — large, clear, polyhedral 
frequently vacuolated Lymphocytes common in the stroma 
H and E ( x 225 ) 


arranged in denser clumps The constituent tumour 
cells were large and polygonal in shape, with abundant 
non-granular cytoplasm and often contaimng vacuoles 
The nuclei were oval, moderately vesicular, with a 
disunct nucleolus These cells occurred in branching 
sheets or narrow columns with clefts between them, but 
in places pseudo-acim were seen, which gave the impres- 
sion of being formed from coalesced vacuoles Fme 
capillary vessels were common throughout the section 
(This description conformed with the recognized charac- 
teristics of a mesothelioma ) 

DISCUSSION 

The term ‘ mesothehoma ’ is given to a tumour 
which arises firom the hmng cells of the serous 
membranes of the various body cavities, and histo- 
logists are m agreement that the covermg cells 
of the pleura, peritoneum, tumca vaginahs, and the 


found to occur on the serous surfaces of the uterus 
and the Fallopian tubes, and that the cells m the 
gland-hke spaces of the tumour have a direct 
connexion with the cells covermg the serous surfaces 
of these organs Therefore it may be assumed that 
the tumours arising m relation to the tumca vagmahs, 
having as they do a structure identical with those 
arising from the female pelvic peritoneum m relation 
to the uterus and the Fallopian tubes, must have a 
common origm from the mesothehal cells of the 
serous membrane It is possible, then, that these 
tumours anse from the mesothehum covering the 
urogemtal ndge of the embryo 

It IS held by some authonties that somewhat 
similar growths may be defimte adenomata ansmg 
from rete testis or more partictdarly from a remnant 
of paradidymis 
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Mesotheliomata are a group of slow-growing 
tumours, usually small in size, solitary, and with a 
well-defined capsule They are benign in character 
and can be removed quite easily surgically They 
occur most frequently m relation to the lower pole 
of the epididymis In the ma)onty of cases there 
IS a history of trauma to the affected part, but it is 
very doubtful if this is an aetiological factor in the 
producDon of these tumours 

Microscopically they present a charactensuc 
appearance and at first sight appear to be adenomata, 
from the way in which the groups of cells are 
arranged The tumour cells in mesothehoma vary 
in size, shape, and arrangement, rangmg from flat 
plates to a low columnar tj^ie The charactensuc 
f^eature of the cells is that large numbers of them 
have a vacuolated cytoplasm and, while many of 
them are arranged in sohd groups, others have a 
definite adenomatous formauon Another character- 
istic feature is the presence of numerous lymphoid- 
hke cells scattered throughout the tumour The 
microscopical structure of the specimen referred to 
m this arucle closely resembles the above descnpuon, 
as can be seen by examination of the photomicro- 
graphs {Figs 5S0, 581) 

It IS qmte evident on careful smdy of the cases 
previously reported as adenomata, adenocarcino- 
mata, and lymphangiomata of the epididymis, that 
the tumours really belonged to the class of meso- 
thehomata For mstance, m two of the three cases 
quoted by Thompson (1936), and diagnosed as 
adenocarcinomata, the pauents were abve and well 


eighteen and twenty years after simple local excision 
of the respecuve tumours Similar results are 
quoted by Charache (1939) and Newton Evans 
(1943, a) Gordon-Taylor and Ommaney-Davis 
(1941) record a case which was designated as “ an 
adenoma, probably from some aberrant cells in 
connexion with the mesonephric duct ”, occurring 
in relauon to the lower pole of the epididymis, which 
was treated by orchidectomy with complete recovery 
The adenoma of Blumer and Edwards (1941) was 
of much the same nature as the foregoing It 
occurred in a man aged 54, and was made up of 
tubular formations lined by cubical to flattened 
epithelium simulating epididymal structure , lympho- 
cytes were scattered m the stroma The growth 
had been present since boyhood, was easily dissected 
away from the otherwise healthy tesas and epi- 
didymis, and recovery was uneventful 

We tender thanks to Surgeon Vice-Admiral 
H St C Colson, C B E , Medici Director-General, 
Royal Navy, for approval to submit this contribution 
for pubhcation 
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PENETRATING CHEST WOUND WITH LODGEMENT OF THE 
FOREIGN BODY IN THE COMMON BILE-DUCT 

By R LAMBERT HURT 

SURGICAL REGISTRAR TO AN E M S CHEST UNIT 


This case is thought worthy of record not only 
because it may be umque, but also because of 
the interesting problem of diagnosis involved 


CASE REPORT 

A B , aged 19 years, was wounded by a mortar bomb 
explosion in Normandy on June 28, 1944 The entry 
wound was in the right lower chest in the posterior 
axillary hne, and there was no exit wound A laparotomy 
performed the day after wounding on account of upper 
abdominal pain and tenderness revealed a small hole in 
the right diaphragm and a laceraUon in the superior 
surface of the liver There was no other visceral damage, 
and the wound was closed without drainage Apart 
from a temporary collapse of the right lower lobe, he 
progressed quite sausfactorily until July 14 (r6 days 
after woundmg), when he developed acute epigastric 
pain and vomited on several occasions The next day 
he developed signs of consolidation at the right base and 
began to cough up bile-stained sputum, which on broncho- 
scopy was seen to be coming from the right mam 
bronctius 

When admitted to this Chest Umt a week later, he 
uZ coughing up over + pint of heavih 

bile-stained sputum daily, and with signs of consohdatior 
over most of the right lung An X-ray picture of h^ 
chest showed an area of increased opacity in the riX 


and a metallic foreign body apparently deep in the 
substance of the liver In order to prevent his continued 
expectoration of bile with its irritaung effect on the lung, 
a portion of the 8th nb was resected in the posterior 
axillary line, and a small pleural space opened A 
bronchial fistula into the lower lobe was seen and, m 
addition, there was a sinus leading through the diaphragm 
into me right lobe of the liver It was not possible to 
feel the foreign body in the liver substance, so two tubes 
were inserted, one into the liver, and one into the emovema 
cavity {Fig 582) 


two weeks, but there was an immediate reducuon in the 
amount of bile present, and within a month the lung 
had cleared completely There was still a bronchial 
fistula present, however, and it was decided that an 
attempt should now be made to dose it, subsequenflv 
me liver could be explored in order to remove the Cgn 

1 ™ .kSed'CS, 

the muse e-graft fnd the P°smon between 
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Fig 582 -Radiograph “f"n‘'^drTnaTe"iute m 

barium tube, and so cannot be seen) 



c,r c8j —Radiograph after introduction of hpiodol into 

vefsU!'showmTvho« ‘^ThTSarrt 

ucr'i stooDinc abruptly at the bomb fragment 1 ne narrow 
“adow^er"y.nB the last rib is due to hpiodol in a hepatic 


On several occasions the pauent 
upper abdominal pain, and at t ^ jaundiced 

b)£C 3 m 6 cl 3 y“Colourcd He qig \j\nAAf»r or liver 

during " buritVas^nonced that there was 

enlargement discharge from his chest 

an increased amount of „ and pale stools 

sinus This picture of ^n obstruenon 

bore a striking ,_,,iuc An X-ray picture 

of the common duct by a calculus chest sinus 

after hpiodol had bera ojl which stopped 

showed a short wide charme shadow 

abruptly at the being the common 

»?r krs,s.?b£s„’S Ld lo c..»g .» 

intermittent obstruction j __ jan ii, 1945 , )ust 

A laparotomy was perfomed on Jan ^945,^^ 

over SIX months from palpated in the common bile- 
metal | x J X t m ^ f p_trv of the cystic duct 
duct just below P°i fU°pi|crof metal was removed 
The duct was incised nnd th p jnnjj, a catheter 

After sucking out a fair qua confirm 

was passed duct was sutured around a 

Its patency The co^o ^ corrugated 

T-tube and the abdomen joseo ^ 

rubber drain going down umnterrupted re- 

The patient after two weeks, his 

covery The T-tube ® ipur and both his chest and 
stools became a normal co ’ When seen a year 
abdominal wounds rapi^y except for a slight 

later he remained perfectly well except lo 

unproductive cough 

* TVip> main interest of this case lies 
Comment Th foreign body, which came 
m the final posmon of the fomgi y penetrated 
to rest m the common bile Quet, n & f 
the chest and traversed the diaphragm 


In this situation it periodically caused an obstruction 
to the flow of bile into the duodenum which was 
unaccompamed by jaundice because the sinus 
through the diaphragm to the empyema drainage 
site provided a safety-valve mechamsm through 
which the bile was able to discharge An increase 
m the flow of bile from the chest sinus was very 
noticeable whenever the patient developed upper 
abdominal pain, and each time following this the 
stools became clay-coloured The absence of any 
enlargement of the gall-bladder or liver was confirmed 

The extremely irritating effect of bile on the 
lung substance was well shown by his condiuo 
on admission, and this biliary pneumoma rap dly 
resolved following the insertion of a drainage tube 
into the pleural cavity, with the resulting almost 
complete cessation of bihary expectoration 
though bronchography has not been Performed, 
chmeal examination and radiography reveal 
permanent pulmonary damage v,„4v 

It IS considered probable that the foreign y 
imtially lay m one of the hepatic ducts, an s 
quently descended to its final position Had tn 
piece of metal penetrated the common duct, tnere 
would almost certainly have been evidence of this 
at operauon, but m actual fact there were no ^dh 
sions around the common duct, nor any 
of its having been injured 

I should hke to express by thanks to O S 
Tubbs for permission to wnte this „ 

for his very valuable assistance in its prepar 
also to Dr B G Wells for the photographs 


traumatic pararenal 


PSEUDOHYDRONEPHROSIS 431 


traumatic pararenal pseudohydronephrosis 

REPORT OF A CASE 
Bv B E CRAWFORD STANLEY 


Traumatic pararenal pseudohvdroncphrosiSj or, as 
It has been \ariously called, hvdrocelc of the kidney, 
hydropennephrosis, renal hygroma, or perirenal 
hydronephrosis, is an uncommon condition to wliicli 
few references have been made in British medical 


medial wall, and it was possible to dissect the cyst w:dl 
iw av nicccmcal An apparently healthy kidney remained, 
stripped of us capsule on its anterior and aspects 

Unne was seen to be leaking through a small hole m the 
lower pole of the kidney A drainage tube was inserted 
and the incision in the loin closed in layers 


Crabtree (1935) presented a full account of the 
condition and desenbed a number of cases of his 
own and other surgeons In the majonty of the 
cases desenbed the pauent was either not cured or 
suffered the loss of the affected kidney Woodruff 
and Rupert (1939) mention the possibility of preserv- 
ing the kidney as bemg unlikely, but say that n 
might be done m the case of a small cyst In the 
case desenbed below a large cyst was satisfaaonly 
removed The affected kidney was not excised, but 
It was subsequently found to have some impairment 
of function 


CASE REPORT 


History — P , a man 23 years of age, gave the 
foUowmg history Six weeks previously he had been 
involved m a car accident and sustained a lacerared fore- 
head, a small fissured fracture of the left frontal bone, 
fractured nght transverse processes of the 3rd and 4th 
lumbar vertebrte, and a closed lesion of the right kidney 
After this injury he had haimaturia for about a week He 
had made good progress but was not yet discharged from 
hospital 

He complained of increasing pain in the right loin 
of about a week’s duration The pain was continuous, 
but not severe, and it did not radiate 

On Examination — ^His general condition was good 
His temperature rose each evening to about 100 5°, but 
he had very little consutuuonal upset There was a 
large tumour m the right lom This tumour extended 
forward to the umbilicus and downward to the anterior 
superior spine It was shghtly tender 

Investiganons — 

Vnne A few pus and epithelial cells Sterile on 
culture 

Blood-urea 27 mg per 100 c c 

White blood-celh 7800 per c mm Differential 
count normal 

Banum enema Ascendmg colon displaced anteriorly 
and toward the midline 


Intravenous pyelogram Left kidney functions nor- 
mally , no excretion from right kidney 

Cystoscopy The bladder appeared normal, but no 
efflux was seen from the right ureter A ureteric catheter 
passed up the right ureter was obstructed at the level 
of the 4th transverse process An attempt to inject 
sodium iodide resulted in regurgitauon of the fluid into 
the bladder along the side of the catheter When the 
force of the injection was increased a very little sodium 
iodide solution passed into the kidney, but not enouefc 
to show the outline of the pelvis 584) 

Operation — ^Under general anasthesia an obhqw 
incision was made in the lom The tumour was founc 
to be a large cyst containing urme and was situated on th( 
anterior and lateral aspects of the right kidney Th< 
^st wall was about \ m thick and consisted of densi 
fibrous tissue with a smooth limng After the cyst hai 
been opened widely, the kidney was seen lymg in it 



p,c — Attempt at ascending pyelogram before operation 

Progress — After operauon the wound discharged 
urme freely, necessitating very frequent dressings 

On the fifth day after operation cystoscopy was per- 
formed, and a ureteric catheter was passed easily up into 
the right renal pelvis On injection of sodium iodide 
the pelvis was shown to be dilated and there was a leak 
through the inferior calix into the perirenal tissues 
{Fig 585) The ureteric catheter was left in position 
for twelve hours and during this time several ounces of 
urme drained through it After the removal of the 
catheter the wound in the lom dried up very quickly 
The tube was removed on the eighth day after operauon 
and the wound was soundly healed by the fourteenth day 
Four weeks after operation the patient was very well 
and had no symptoms An intravenous pyelogram 
showed shghtly delayed excreuon from the right kidney, 
which had a mild degree of hydronephrosis [Fig 586) 

DISCUSSION 

The pathogenesis of the condition is a rupture 
of the kidney which involves the renal pelvis A 
haanatoma in the perirenal fat develops, and into it 
there is a leak of urine The rupture in the kidney 
substance fails to heal and the escape of urine con- 
tmues into the cavity of the organizing haematoma 
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which IS bounded by the perirenal fat and the fascia 
of Gerota The absence of perirenal fat which is 
found at operation on these cases is reported as a 
regular occurrence and indicates that the cyst is 
formed in this layer (Johnson and Smith, 1941) An 


delayed heahng of the kidney, and ureteric obstruc- 
tion 

3 Removal of the cyst was possible with preserva- 
tion of the kidney, which showed some impairment 
of function 




Fig 58s — Ascending pyelogram five days after operation, Fig 586 — Intravenous pyelogram four weeks after 

showing leak through the lower calix Drainage tube in operation 

position 


essential factor in the formation of the cyst is the 
existence of ureteric obstrucUon This may be 
due to pressure of extravasated blood that occurs 
at the time of the original injury or to an intra- 
ureteric clot This has been proved by the experi- 
mental production of similar cysts in animals 
(Razzabom, 1922) 

SUMMARY 

1 A case of pararenal pseudohydronephrosis is 
described 

2 Factors concerned in the formation of such 
cysts are trauma involving the calix of a kidney. 


I wish to express my thanks to Capt J C Fulford, 
R A M C , for his help in the management of this 
case 
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EXOSTOSIS OF THE CORONOID PROCESS OF THE MANDIBLE AND TRUE 
JOINT FORMATION WITH ZYGOMATIC ARCH 

By JOHN W HALLAM 


DENTAL SURGEON E M S PLASTIC 

CASE REPORT 

The patient, a male aged 18, was referred to me com- 
plaimng of swelhng of the left cheek which had been 
present for about two years He had a history of having 
been struck on the cheek some months previously by 
a cricket ball, but this was after the swelhng had 
started 

On Examination — A bony hard swelhng of the cheek 
was apparent , portions of the swelhng appeared to move 


TO JAW INJURY UNIT, LIVERPOOL 

when the mandible was moved There was a shght 
limitation of movement of the mandible in all directions , 
nothing could be felt from inside the mouth (Fig 5°7 ) 

Radiographs were taken and revealed an exostosis ot 
the coronoid process of the mandible with expansion 01 
the zygomaUc arch In view of the gradual increase in 
size It was decided to excise the exostosed coronoid 
process 

At Operation (Mr Robert Kennon) — The zygomatic 
arch was divided in two places i in apart over the swelling. 
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Fig 587 — Photograph shotting the sttelhng of the cheek 


and on raising it up the appearance of a true joint t\as 
revealed The coronoid was divided below the exostosis 
with bone shears and was shelled out readily The 
zygomanc arch was replaced and the wound was closed 



Fig 588 — The exostosis 


The patient made an uneventful recovery and was 
discharged from hospital one week later 

Fig 588 depicts the exostosis, on section it was 
indisunguishable from bone, with a healthy and normal 
joint surface A post-operauvc radiograph revealed a 
still slightly enlarged coronoid 
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Ambulatory Proctology By Alfred J Cantor, 
M D , Associate Proctologist, Kew Gardens General 
Hospital, Long Island, New York With a Foreword 
by Beaumont S Cornell, M D , Editor, American 
Journal of Digestive Diseases 9 x dj m Pp 524 + 
wui, w^ 281 illustranons 1946 London 
Hamish Hamilton Ltd 42s net 


This new work provides a good deal of mterest, par- 
ticularly from the aspect of diagnosis Many of the 
operations recommended as ambulatory procedures, such 
as hemorrhoidectomy, fistulectomy, excision of the 
coccyx and pilomdal smuses, and various operations for 
prolapse, as well as plasUc procedures for anal incontm- 
pce, are m this country considered to be better treated 
by formal operaoons with in-pauent care Those with 
experience of rectal work will, however, gam some fresh 
Ideas by readmg this book even if they do not approve 
of much that IS recommended The injection methods are 
weU described, and, of course, anal papilla and cryptiUs 
receive their due measure of attenuon 

Chapters XIII to 

XXIII, on cohtis, dysentery, tuberculosis, parasites, and 
venereal diseases affecting the rectum and anus are 
sound and up to date ’ 

A The Illustrations are large, clear, and weU chosen 
A useful bibhography is given to each chapter 


Renal Diseases By E T Bell, M D , Professo 
Pathology in the Umversity of Minnesota, Minneap 
Minnesota gl x si m Pp 434, withes il 
ttauons and 4 coloured plates ^1946 Lond 
Henry Kimpton 35s net 

This monograph is the result of twenty-five years’ si 
of the pathology of renal diseases, and^e au£ « t 
congratulated on the vast amount of new wor^wW 
incorporated m the volume Of necessity 
lated knowledge of a quarter of a S 

acnve investigator must be fruitfiil, for^such a man 
impart knowledge m a mellowed aAd completive 
This IS what we find in this hoot f 


diseases The relation of hypertension to the kidneys is 
discussed fully, and there is a discussion of the toxtemias 
of pregnancy and the renal lesions in diabetes New’ 
growths of the kidney receive adequate notice 

The surgeon of to-day must know more and more 
about medicine and pathology and this book should 
prove of real value to the practical surgeon The closer 
the co-operation bettveen clinician and pathologist, the 
better for the future of medicme m all its branches 


L’Osteosynthese au Clou By R Sceur, Chirurgien- 
Adjoint des Hopitaux de Bruxelles 9^ x 6] in 
Pp 132, with 134 illustrations 1946 Paris 
Masson et Cie 325 fr 


This book is an account of methods of treating fractures 
by the introduction of nails 

The methods described include the introduction of a 
bar of steel into the medullary cavity of long bones, and 
the removal of the bar after consohdation of the fracture 
Another method is the classical one of the Smith- 
Petersen pm for fractures about the neck of the femur 
Then there is a new and original method, accordmg to 
the author hitherto unpublished, which describes the 
treatment by a nail with a double hook This is designed 
to surmount some of the shortcomings found in methods 
previously described 


Traitemenrctogrc^I SS%Po^^ 

?f ' dTvIn collaboration 

Neurobiologie a la Salp?™" /p p? 

mLsoP erCie'^'^Fr ^946 Pans 

Its causation evol Pnnf ^ ^ thrombosis, 

.he cSr 
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so much on to it that the title of the work is such an under- 
statement of Its scope as to be almost misleading 

The early pages deal with the pathology of arterial 
thrombosis in general, and certain laws are enunciated 
which regulate the behaviour of clots, and the ischairmc 
phenomena produced by them The rest of the book is 
divided mto three parts First, traumatic thrombosis due 
to contusion and rupture of arteries is considered, with the 
treatment of Volkmann’s contracture and ischsemic 
necrosis The second part deals with spontaneous 
thrombosis occurring in obliterative arteritis, and it is of 
special interest that pathological changes in the sym- 
pathetic ganglia are described which may be of aetiological 
sigmficance in certain forms of structural disease of the 
arteries Treatment by conservative measures, adrenal- 
ectomy, sympathetic ganghonectomy, and amputation are 
considered in full, and a special plea is made for further 
research directed to establish the proper role of adrenal- 
ectomy, since Leriche suggests that the secret of arteritis 
may he in the endocrine system In the third part he 
describes thrombosis in vessels other than those of the 
hmbs — the abdominal aorta, and the coronary arteries — 
which affords an opportunity for a discourse on the 
treatment of angina pectoris 

It IS not easy to review so large a work in a few sen- 
tences, but enough may have been said to indicate that 
this IS really the confession of faith of a great surgeon who 
will long be remembered for the originality and enthusi- 
asm which have enabled him to contribute so much to the 
elucidation and treatment of vascular disease 


A Synopsis of Surgical Anatomy By Alexander 
Lee McGregor, M Ch (Edin ), F R C S (Eng ), 
Surgeon, Johannesburg General Hospital, Lecturer 
on Surgical Anatomy, University of Witwatersrand 
With a Foreword by Sir Harold J Stiles, K B E , 
F R C S (Edin ) Sixth edition yj x 4J in 
Pp 714 4 - XVI, with 699 illustrations Bristol 
John Wright & Sons Ltd 25s net 
This book is already firmly estabhshed as one which deals 
with anatomy from a surgical as well as an academic 
aspect It probably contams more anatomical detail 
useful to the surgeon than any other of its kind The 
sixth edition contains a revised account of Volkmann’s 
contracture , whilst pressure is admitted as a possible 
cause more stress is placed on vasoconstricuon due to 
sympathetic injury The funcDons of the nerves supply- 
ing the urinary bladder are also discussed on more modem 
hnes, the theory of sympathetic and parasympathetic 
antagomsm being rejected for this viscus and recogmuon 
being accorded to the paramount importance of the para- 
sympathetic for storage and evacuation of urine 

The student with a good knowledge of topographical 
anatomy will find here the way in which to develop and 
apply It 


Minor Surgery (Heath Pollard Davis Wilhams) 
For the Use of House Surgeons, Dressers, and Jumor 
Practitioners By Cecil Flemming, O B E , M Ch , 
F R C S , Surgeon, Umversity College Hospital 
With a chapter on The Admimstration of Anesthetics 
by H N Webber, B Ch , D A , Anesthetist, Umver- 
sity College Hospital Twenty-third edition 7J x 
4I m Pp 406 + viii, with 209 illustraDons 1946 
London J & A ChurchiU Ltd 14s net 
There is no need to praise a book which has survived for 
eighty-six years and reached twenty-three ediDons The 
foundations laid by Christopher Heath have proved 
lasung, and the superstructure added by subsequent 
surgeons of Umversity College Hospital has mamtained 
the tradition of good craftsmanship There are one or 
two minor points in which improvements could be 
effected , the diagrams on p 32 of a ligature bemg tied 


with forceps would be more easily followed if one end of 
the ligature was held in dissecting forceps, as is usually 
the case in practice The kidney position on p 23 is 
shown with the lower leg extended and the upper flexed, 
the opposite of that described by Thomson- Walker, and 
a posiuon which allows of rotation The method of 
suprapubic drainage of the distended bladder “ immedi- 
ately above the symphysis pubis ” is one which leads to 
difficulties in the later treatment Nevertheless, this 
volume is one which every house surgeon should possess 
and read , it will help to smooth his difficult path 


The Surgical Technic of Abdominal Operations 
By Julius L Spivack, M D , LL D , Associate 
Professor of Surgery, University of Ilhnois College of 
Medicine Fourth edition 9J x 6f in Pp 709 
4- XVI, with 362 illustrations 1946 Springfield, 
111 Charles C Thomas $1000 

The fourth edition of this volume has been thoroughly 
brought up to date and new material has been added 
The technique of abdominal operations appeals to a vast 
number of surgeons, for the abdomen is practically the 
only part of the body which is left for the general surgeon 
The illustrations are of a high order and should be a 
somulus for medical illustrauons in this country Every 
type of abdominal condmon is dealt with in a masterful 
way, and we have nothing but praise for this book 


Injuries of the Knee Joint By I S Smillie, O B E , 
MB, FRCS (Edm), FRFPS, Surgeon-in- 
Charge, Orthopaedic Hospital, Larbert, Stirlingshire 
(Scottish E M S ) 9^ X 6£ in Pp 320 + Mj "ith 

350 illustrations 1946 Edmburgh E & S 
Livmgstone Ltd 35s net 

Considering the rather limited subject this is a large 
book, but It IS based on a very extensive experience 
gained over a period of five years at an Orthopsedic Unit 
of a Base Hospital during the late war In the preface 
the author draws attention to the very large number of 
such injuries which are incidental to military trairung and 
to the associated athletic activities The book is based 
on personal experience and does not claim to represent a 
complete review of the extensive literature of the subject 
Most of the excellent illustrations are the product of the 
author’s own camera and pen, and in this respect he has 
made good use of his opportunities The result is a book 
which will be valuable to those with sufficient experience 
to enable them to peruse its pages with discernment It 
IS scarcely a book for the beginner, though most valuable 
lessons are to be found in its pages like the reiterated 
advice with regard to the importance of the functional 
end-results and the methods by which they can be 
obtained, and especially the necessity for continuity in 
treatment Some of the chapter headmgs give a good 
indication not only of the scope of the work but of 
author’s approach to the problems concerned, viz ‘ The 
importance of the quadriceps ”, “ The Surgical Anatomy 
and Physiology of the Menisci and Mechamsrn^ of their 
Injuries ”, “ Injuries of Extensor Apparatus ’ , I h® 
Stiff Knee ”, and so on Although the author adopts me 
old-time designation of “ Internal Derangement 01 th 
Knee-joint ” it is rather sad that there is no mennon o 
Hey, of Leeds (1736-18x9), the great pioneer in tn 
elucidation of this disabihty, who taught us so much nbo 
the condition before the days of anssthesia, X , 

asepsis Few surgeons are agreed about the best meth 
of removal of the memsci, but the public have decid 
that the operation is worth while, so that we are bou 
to agree that there are many methods of attainmg a sau 
factory result The operative management of tne rup 
tured crucial hgaments is fully described but with ram 
more confidence than past experience would seem to na 
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jusafiedj though the author does stress the need of longer 
and more detailed observ’auon of the after-results 

The secuon on fracture of the patella does not deal 
sufficiently with the after-care and lacks the details of 
after-results which would be so interesting and important 
The concluding chapters, dealing with fractures 
about the joint, affecuons of bursa., the stiff knee, and 
certain other injuries, are interesting and suggcstn e In 
a subsequent edioon more information about after- 
results wall a er> much add to the value of the w ork 


Surgical Treatment of the Motor-Skeletal Sj stem 
By 43 authors Supcnising Editor Frederic W 
Bancroft, AB, MD, FACS, Associate Chmcal 
Professor of Surgerj, Columbia University, etc 
Associate Editor Clay Ray Murray, A1 D , 
FACS, Professor of Orthopedic Surgcrj’, College 
of Physicians and Surgeons, Columbia Umvcrsity , 
etc In two volumes lo x 6Ji m Vol I De- 
formities, ParaljTic Disorders, Muscles, Tendons, 
Bursffi, New Growahs, Bones, Joints, Amputations 
Pp 641 -r MX, with 521 illustrations Vol II 
Fractures, DislocaUons, Sprains, Muscle and Tendon 
Injunes, Birth Injuries, Military Surgerj’ Pp 
671 X MX, With 543 illustrations 1946 Phila- 
delphia and London J B Lippincott Co £6 


The first of these volumes is deioted to general ortho- 
psedics and amputations , the second is concerned with 
mjuries and includes a section on war surgery There 
are no less than forty-two contributors, all distmguished 
Amencan surgeons (and one Canadian), and their writings 
together cover over 1200 pages In spite of its size it is 
not altogether a work of reference , desenpuons of 
methods of treatment in vogue outside the United States 
are not very frequent , it could hardly even be claimed 
that American orthopedic practice in general is faith- 
fully portrayed, smee some of the contributions are very 
personal The parucular value of the book lies mainly 
m Its breadth of scope, which is not confined to operative 
surgery, though the latter undoubtedly dominates the 
picture 


One fault is so glarmg that it must be mentioned 
immediately — ^the obtrusiveness of the editor There 
may have been editors who mistrusted their contributors 
more, but few can have given such clear and frequent 
expression of their lack of confidence In almost every 
chapter there are longer or shorter paragraphs in brackets 
— written by the editor — supplementing, correcting, 
apologizmg for, or commendmg what the particular con- 
tributor has written It is as if the producer of a play 
were constantly rushmg on to the stage and tellmg the 
audience that he, and not the actor before them, would 
show how the Imes should be spoken Here is the 
editor in a patronizmg mood (p loi, congemtal disloca- 
uon of the hip) “ the following excellent brief resumes 
of theoreucal etiology, embryology, anatomy, and signs 
and symptoms are allowed here to stand since their 
bearmg on treatment, rationale, and prognosis and on 
mterpretauon of results, while in many mstances not 
direct, IS nevertheless definite ” Why not leave the reader 
to judge the relevance or otherwise of the obviously 
excellent passage that follows ’ The editor could have 
apphed hunself rather more profitably to mamtammg a 
proper balance between the various sections and elinun- 
atmg the more obvious conuadicuons In Volume I 
40 pages are devoted to an excellent secoon on amuuta- 
uoM , there is then a separate secuon of about the same 
on amputauon m diabetes and vascular disease 
with much vam repeuuon Much of the chapter on 

fs ^ matters are discussed there 

IS a wholly irrelevant section on eas warfnrf^ 

amples of editorial msufficienc^afe thTappearan^?^^^^ 
cussions of those soft-tissueTesionf ° ly^®; 


subdeltoid bursitis, rupture of the supraspinatus, and 
Codman’s shoulder on p 312, in another secuon on p 
320, and yet again on p 436 On p 139 one learns that 
the removal of a wedge from the tarsus is not necessary 
in cases of acquired pcs cavus Yet m the section of 
pohomyelius (p 229) we arc told how to do it and the 
operauon is positively recommended The clue to this 
puzzle is found on p 138, where it appears that one of 
the writers concerned recognizes three kinds of pes 
cavus, congenital, paralyttc, and acquired 

These faults arc those of the work as a whole The 
individual contributions are excellent and a number of them 
outstanding , von Lackum’s section on the surgical treat- 
ment of scoliosis IS a masterpiece , almost equally welcome 
IS the chapter by McKittrick and Pratt on amputauons 
m diabetes and vascular disease , A G Davis’s chapter 
on injuries of the spine contains all cssenuals with just 
the necessary detail , Gordon Murray on injuries of the 
carpus IS at home in a field of which he has made himself 
master Not all, but many, of the other sccuons attain 
nearly the same standard as those menuoned, and con- 
sidered as a collection of essays, this large — and ex-pensive 
— work must therefore be considered a success If, 
as we hope and think likely, a second cdinon is called for, 
a very heavy rcsponsibihty rests on the editor to kmt the 
various sccuons more closely together and himself to 
rcure into the background 


The 1946 Year Book of General Surgery Edited 
by Evarts a Graham, A B , M D , Professor of 
Surgery, Washington University School of Medicme , 
etc 7 X 4J in Pp 679, with 213 illustrauons 
1947 Chicago The Year Book Publishers (Lon- 
don H K Lewis 5 , Co Ltd ) 21s net 

Every surgeon is interested in this little annual volume 
which Professor Evarts Graham edits with such skill 
As year passes year the work of the general surgeon 
appears to increase in spite of the faa that many special 
departments of surgery have been taken away from him 
General surgery sull covers a wide field and the yearly 
producuon of published papers is ever increasing, and it 
is a real pleasure to read the fascinaung precis that Graham 
has written of all new operauons and forms of treatment 
It is mteresttng to see that there is vogue and fashion 
even m surgery and that new operations are mere modifica- 
uons at umes of so-called old-fashioned techmques 
More and more heroic operations are performed on the 
pancreas, and bowel, and all these are mentioned and 
given their proper place in this volume 

A most useful book containmg a fund of interesUng 
material 


Confrontations radio-anatomo-cliniques Pubhees 
sous la direction de M Chiray, R -A Gutmann, et 
T Seneque Fasicule I 12k x gl in Pp 56, 
with 98 illustrations 1946 Pans G Doin et Cie 
Masson et Cie 370 ft 

Here is a volume, the first instalment of a series, of 
radioSaphs'S”tawm|f illustrated by 


Diagnosis and Management of the Thoracic Patient 

CHARLES pSore'bS,Md”?X 6m’pp 33J 
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book both for reading and reference and contains several 
outstanding articlesj notably those on “ Pulmonary Resec- 
tion for Tuberculosis ”, by C P Bailey , “ Primary 
Bronchogenic Carcmoma ”, by A Ochsner J L Dixon, 
and M De Bakey , and “ Transthoracic Gastrectomy 
and Esophagectomy for Carcinoma of the Stomach and 
Esophagus ”, by R H Sweet 


Urologic Roentgenology By Miley B Wesson, 
M D , Ex-President, American Urological Association 
Second edition, thoroughly revised 9J x 5* in 
Pp 259, with 258 illustrations 1946 London 
Henry Kimpton 27s 6d net 

This second edition reflects the advances made in uro- 
graphy , It has been largely re-written and the illustra- 
tions brought up to date It is not merely an atlas of 
urological radiographs, for the text is most illuminating 


and presents the accumulated wisdom of years of experi- 
ence In style it is both informative and entertaining, 
and It abounds in practical tips 

To be dogmatic is to invite criticism, we cannot 
agree with the statement that excretory urography is 
valueless in renal tuberculosis and the subsequent account 
of this condition makes us feel that the author himself 
does not believe it either 

The chapter on technique gives an indication of the 
thoroughness with which the information has been 
collected It seems unfortunate that the American 
practice is to cut the right ureteric catheter obliquely for 
identification, and the left at right angles The French 
slogan “ Droit est droit, gauche n’est pas droit ”, which 
is prominently displayed in some French clinics, is more 
easily remembered 

The numerous illustrations cover the whole field of 
urology, and the production is excellent 


BOOK NOTICES 

[The Editorial Committee acknowledge with thanks the receipt of the following volumes A selection 
will be made from these for review, precedence being given to new books and to those having the 
greatest interest to our readers ] 


A Synopsis of Anaesthesia By J Alfred Lee, 
MRCS, LRCP, MMSA, DA, Consultant 
Antesthetist to Southend General Hospital , etc 
7J y 4J in Pp 254 -L viii, with 42 illustrations 
1947 Bristol John Wright & Sons Ltd 12s 6d 
net 

L’ Anesthesia intra-veineuse au Pentothal-sodium 
By Ernest Kern With a Preface by R Merle 
d’Aubigne in X si in Pp 94 1946 Pa«s 
Masson et Cie Fr too 

Chirurgie de la Main By Marc Iselin, Chirurgien 
de I’Hopital Americam 9J x 63 m Pp 360, with 
135 illustrations 1946 Pans Masson et Cie 
Fr 600 

Le Chirurgien en Presence de I’Etat diabStiquc By 
Jacques Brehart, Ancien Chef de Chnique a la 
Faculte de M6decine de Paris , Chirurgien de 
I’Hopital civil d’Oran With a Preface by Professeur 
J Slneque 9J X 63 in Pp 544 + '’iii, with 44 
illustrations 1946 Pans Masson et Cie 
Fr 1200 

A Synopsis of Orthopaedic Surgery By A David 
Le Vay, M S (Lond ), F R C S (Eng ), Honorary 
Orthopaedic Surgeon, Woolwich Memorial Hospital , 
etc 8] X 6 in Pp 242 + viii, with 55 illustrations 
1947 London H K Lewis & Co Ltd 15s net 

The Development of Inhalation Anaesthesia With 
Special Reference to the Years 1846-1900 By 
Barbara M Duncum, D Phil (Oxon ), of the Nuffield 
Department of Ansestheucs, University of Oxford 
8J y si in Pp 640 + xvi, with 16 1 illustrations 
1947 Pubhshed for The W( 

Museum by Geoffrey Cumb ^ 

Press 35s net 

Pye’s Surgical Handicraft A Manual of Surgical 
Manipulations, Mmor Surgery, and other matters 
coimected with the Work of Surgical Diseases, House 
Surgeons, and Practiuoners Edited by Hamilton 
Bailey, FRCS (Eng), Surgeon, Royal Northern 
Hospital, London, etc Fifteenth edition, fully 
reused 8| x 5I in Pp 668 + mi, with 789 illus- 
trations, many coloured 1947 Bristol John 
Wright &. Sons Ltd 25s net 

Hematomas Subdurales By Dr Alfonso Asenjo 
7J X 5J in Pp 251, with 49 illustrations 1946 
Santiago, Chile Stanley Price not given 


Heparin in the Treatment of Thrombosis An 
Account of Its Chemistry, Physiology, and Applicauon 
in Medicine By J Erik Jorpes, M D , Reader in 
Biochemistry, The Caroline Institute, Stockholm, 
Sweden With a foreword by J R Learmonth, 
CBE, ChM, FRCSE, Professor of Surgery, 
Umversity of Edinburgh Second Edition 
81 X 53 in Pp 260, with 23 illustrauons 1947 
London Oxford Umversity Press i8s net 

The Medical Bookman Edited by F Croxon Deller, 
MD, MRCP, and W R Brett, MRCS, 
LRCP,FRSL Vol I, No 4, April 9iX7tin 
Pp 32 London Harvey & Blythe Ltd is 

Synopsis of Operative Surgery By H E Moblev, 
MD, FACS, Chief of Surgery at St Anthony’s 
Hospital, Morrilton, Arkansas Second Edition 
75 X4h in Pp 416, with 383 illustrations, including 
37 in colour 1947 London Henry Kimpton 
30s net 

La Appendicitis en la primera Infancia B} 
Jaime Danianovich and Alfredo Vidal 9 x 61 m 
Pp 234, with 60 illustrations 1945 Editorial 
ilustracion Rioplatense Price not stated 

Penicillin in General Practice By J L Hamilton- 
Paterson, M D , Pathologist to Redhill County 
Hospital, Edgware Second edition, revised and 
enlarged 65 45 m Pp no, with 10 illustrations 

1947 London Staples Press Ltd 5s net 

Asistencia de los Enfermos T6racopulmonares 
By Herman D Aguilar, Buenos Aires Second 
edition 8| X 6 in Pp 259, with 105 illustrations 

1946 Buenos Aires El Atenes S14 

Elements of Surgery By Fauset Welsh, B Sc , M B , 
FRCS (Eng ), Assistant Surgeon to the Birmingham 
United Hospitals, Surgeon to Out-patients, the 
Children’s Hospital, Birmingham With a Forevvord 
by Sir Cecil P G Wakeley, K B E , C B yi y 4i>n 
Pp 83 + VIII 1947 London Oxford University 
Press 7s 6d 

Parenteral Alimentation in Surgery With Special 
Reference to Proteins and Amino Acids By Robert 
Elman, M D , Associate Professor of Chnical Surgery, 
Washington University School of Medicine, St Louis, 
Mo 9I / 6 in Pp 284 -L XXI, with 3i, 

1947 London Hamish Hamilton Medical Books 
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